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ABSTRACT ' ^ . i 

Three environmental education units relating 
environmental concerns to elementary school students' own experiences 
are" described in this materials packet. Emphasis is on helping 
students become more sensitive to human and personal dimensions of 
environmental upset. Designed to teach children about themselves and 
their air,' water, and land environments' iu an increasingly . 
interdependent world, the units focus on natural disasters such as 
earthquakes, floods, weather upsets, pollution, and scarcity of 
natural resources. Each unit specifies objectives, materials, grade 
levels, and teaching procedures; supplies history briefs of related 
materials; defines terms where necessary; and provides a summary and 
footnotes. Activities include simulation of an earthquake and a 
simple watershed, class discussion of environment-orxented articles 
from the ^ newspaper, cutting out natural objects from construction ; 
paper, testing for bacteria, making models of geographic areas, and ^ 
listening as the teacher reads stories of natural disasters. Several 
articles which appeared in UNICEF News and a wall ^^^et that are part 
of this kit are available from the publisher but are not included on 
the microfiche. (Author/DB) 
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UnitedStates Committee for UNI CEF 

^ SnOOL SERVICES 

A future for every child. ■ ^ 

TEACHER'S GUIDE TO THE CHILD AND WORLD ENVIRONMENT 

^ This teaching kit is designed to help you teach children about themselves and 
their en^ironment'in this increasingly interdependent world . Although env ron- 
mental education is a content area, and thus can be most useful in ^he science 
curriculum, it should be recognized that environmental studies and their human , 
and social applications are highly relevant to the total curriculum Webster s 
dictionary defines environment as being "all the conditions, circumstances, and 
influences surrounding and affecting the development of an prfianism .. Few^con 
cepts are more basic to understanding global interdependence than the concept ot 
environment . 

The environment in which the child, as an oi;ganism. lives and learns is also 
an affective climate or. learning atmosphere in which frames of "f,"^""^^^ .. 
organizing concepts become structures in the mind of the :hild. We are not sur 
prised to learn tnat those structures which have the poorest ^"""'^f 
ials. and construction most often are first to fall in an earthquake. Should we 
not give even greater consideration to insuring a strong foundation in the devei 
opment of the child? Are we ^providing children with the kind of pnysical ana 
psychological environment in which they can grow to become healthy. "^ponsiDie 
citizens of this world? Are we doing enough to help our children build strength 
of character and humf.n concern to enable them to better withstand the ^quakes ana 
tremors of life in this increasingly complex and interdependent world? 

Winston Churchill once said: "First we shape our buildings and thereafter 
they shape us." It would seem equally vali^ to say. "Firvt we shape our concepts 
and thereafter they shape us." Although the dynamic character cf tha concept, is 
less rigid than the. structures Churchill had in mind, the process o . shaping our 
thinking and our behavior operates similarly. Until the building is replacea or 
changed in structure, our behavior is shaped by the way it organizes our activity. 
We move through its hallways and enter and exit its doorways accorclng to ine way 
we shaped it in the first place. Likewise, until the conceptual structure if 
replaced or changed, our behavior is shaped by the way it organizes ouv t^^nking 
activity into certain channels, too often limiting our access to perspectives no 
broader than those based on the concepts we built in the first place. 

Therefore, in order to meet our responsibilities in teaching the child about 
world environment, we must be careful to first build such instruction on a strong, 
" broad-based curricular foundation. The Environmental Education Task Force ot tne 
New Yovk State Education DepaLLment n...u.u^1f.^Bed this in its Handbook pt Environ- 
mental Education Strategies. Rejecting the idea of envJ t.u.«.eiital education as a 
SSit fee for disseminalEing factual knowledge within the bounds of one Particula 
area of the curriculum, the Task Force suggests that environmental concepts should 
be viewed as "common denominators for the integration of environmental concerns 
into the subject matter areas .. ..There is no 'right subject matter province of 
environment." ^ 

SS/0876/22 (5) ' ^ 
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The following list of concepts is taken from '^Environmental Concepts and' the 
Curriculum/' a section of the handbook described above. Although in the handbook 
they are keyed to examples and strategies in seven subject areas of the curriculum 
from grades 5-12, the Task Force suggests that "the rationale for each of these 
strategies and some of the examples should readily suggest environmental learning 
experience for younger children/* ^ 



1. Survival 



Interdependence 



pre 



continuing life (or existence) in the * v- 
se,nce of difficult conditions .. .^uryiv ^l 
depends upon the ability ojE an organism to 
adjust to its environment... 

...mutual reliance. . .an organism cannot Vi 
live alone ... 



3. Scarcity 



4. Recycling 

5. Planning 



...smallness of quantity in relation to 
needs... as populations increase, competi-.. 
tion for resources necessitates the 
establishment of priorities... 

--continuous feedback for reuse ... in nature, 
the endless, circular flow of many elements. 

...detailing a program of action. . .decisions 
concerning the future must be based on long- 
term environmental benefits... 



6. Optimism 



7. Interaction 



8. Right vs . 

Responsibility 



...anticipating the best possible outcome... 
man has the capacity to make this the best 
of all possible worlds... 

— reciprocal action o; influence .. .exchange, 
stimulation, or influence between or among 
organisms (including man) within their envir- 
onment and/or among their respective environ- 
ments. 

...satisfying the requirements of suitability 
vs. accountability .. .man has exercised his 
right with little regard for his responsibil- 
ity to the environment... 



9. Social Forces 



...agents of change in society .society 
must be moved to insure the preservation of 
the environment 



10. Change 



--dynamic modification. ..the continuous 
alteration of previously existing forms, 
styles, and substances. 
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The three units and supplementary materials in this teaching kit are not 
intended to be comprehensive. They do, however, represent the broad concerns fof 
our jir, water , and land environment . and chey recognize the interrelated concepts 
upou which environmental learnings must be based. For example, earthquakes are 
studied as natural forces in our land environment, but the problems of overgrazing 
and deforestation of hills and mountainsides are caused by human activities. Thus, 
the damage to a given environment from disastrous landslides is often the result 
of natural and human causes . 

As this kit is studied and used, keep in mind these ten concepts which are 
tliemselves all interrelated. Emphasize ways in which our interdependence or mutual 
reliance for oux survival is ultimately related to the social forces which must 
move to insure the preservation of our environment. / 

Although this concept of the interrelatedness of all things may seem complex — 
and by many measures and definitions it certainly is — it is also a very simple 
and basic concept. Piaget in The Language and Thought of the Child writes: 

There is in the child a tendency tr-vrards justification 
at all costs, a spontaneous belief that everything is 
connected with everything else and that everything can 
be explained by everything else. ^ 

Compare the following more complex statement regarding food production and our 
environment with the child's simple belief that "everything is connected with every- 
thing else. John and Elizabeth Moore, Co-Editors of '^Science/Society Case Study, 
write: 

One cannot think about increasing worldwide levels of 
food production without considering. - .the land, fertil- 
izers, energy, technology, pesticides and the. .. possible 
health effects of the pesticides..-, possible pollution 
of groundwater and local bodies of water from runoff of 
fertilizers and/or pesticides and air pollution by dust 
...from dry and eroding farm land. Then, of course, 
there are the problems of economics; 1 .. transportation 
and storage facilities; seed production, development , and 
preservation of genetic varieties; and a marketing system, 

^ This is- an impressively Ijong list.... But the point is 
^ clear: Issues do not represent clear ahd simple prob- 
lems; rather they are a tangle of interrelated problems. 
Surely no one can be an expert in all areas, but an 
awareness of the breadth of issues and an attempt to 
consider them is essential. Failure to do so will only 
result in additional probleuiB. ^ 

This concept is a vital one to learn whether approached from the child's rather 
simplistic viewpoint or that of the mature science writer who tries to analyze 
the multiplier effect of each factor upon the other. 

SS/0876/22 
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For example, in the first unit on "Global Weather*' we teach the child that 
smoke and other poisonous gases that pollute the air can change the weather by 
reducing solar radiation, thus causing temperature inversions. While this change, 
then causes cooler, than normal ait temperatures near the ground, the cooler air 
then causes an even greater buildup of these gases, since 1:he nornal rise or air 
currents does not carry them away. It is important that the student see these 
relationships. But to demonstrate comprehension of the ^rX^erall concept, he or she 
must be able to further relate individual human actions to cpnsequences which alle- 
viate or add to the original problem or, as is often the case,\<^ause new probl-ems . 

As a case in point, discuss these following individual human actions in rela- 
tion CO the temperature inversion pollution phenomena: 

1. A student insists on being driven by car to a nearby local recreati6n 
area, where he or she will exercise through some form of play or athletic 
activity. Or a student chooses to ride aimlessly around on his or her 
mini-bike, adding more exhaust pollution during such an inversion. Net 
result— a small, but negative, contribution to the air pollution problem. - 
But that is not the end of it. The fuel wasted is also a part of a 
total resource systent-, fuel that cpuld. otherwise be used for a tractor 

to produce food or for an irrigation pump to provide precious wat^r in 
drought areas whera hunger and thirst threaten the l^ves of othe^r chil- 
dren. 

2. A student chooses to smoke-- cigarettes or other tobacco productf?, adding 
pollution not only to his or her lungs and- bloodstream but to the air 
breathed by others as well. Wet result — a small, but negative, contri- 
bution to the air pollution problem, as well as to related lung cancer 
and heart disease problems. But that is not the end of this action 
either. Beyond the personal injury L- health, the purchase of tobacco 
creates a demand factor for a nonnutri xve erop. This crop displaces 
valuable agricultural acreage that could be used to grow food for the 
world's hungry children. 

Pursue similar ideas with the students and ask for them to think of other 
such actions by individuals which, when multiplied many times by thousands, and 
millions of other individuals,^ can have a life and death effect on other human 
beings and on our global environment itself. 

For these reasons we have consciously designed . this teacher's kit to help you 
teach children about their increasingly interdependent world through three separate 
but related units on dif ferent aspects 'of world environment. We are constantly 
evaluating the quality and impact of our educational programs, and we invite you 
to send us'your comments and suggestions on this teacher's kit and any other of 
our materials you have used. Write to: Donald M. Morris, Director of School 
Ser\^ices, U.S. Committee for Ul^ICEF, 331 E^st 38th Street, New York, NY 10016. 

/^For further rationale and research on the teaching of global concepts to 
young 'children, see the teacher's guide to '^Teaching About Interdependence in a 
Peaceful World," elementary teacher ' s okit #5419.) 

SS/0076/22 . * ' 



Footnotes:. J 

1. Handbook of Environm oiita.]. Educ ation Strategies . Environmental Education Task 
Force of the N£w YocK FrraL- Education Department,- 197^, p.l-^ 

2. Ibid. p;l. 

3. Ibid. . pp. 2-10. 

4. Piaget. Jean Paul. Th. Language and - -bought of the Child (New YoA: Humanities 
Press, 1959), p.. 19l" 

5 Moore, John W- and Elizabeth A. Moore, co-editors, "Connecting Everything to 
Everything Else," The Science Teacher . Vol. 43, Nol 5 (May 1976),- p. 44. 
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World Environmeot and the Child: 
Global Weather Unit 



Oblectlves ; To demoTistrate the interdependent effects of weather variations 
in one part of the world on Nthe lives of people in other parts 
of the world; ^ . 

To demonstrate how weather is affected by human activity (both 
accidental and purposeful) and how weather affects human activity " 
^. all over the globe; . 

To show human responses — the caring for children who are victims 
of disasters and the sharing of weather information for the 
benefit of all through the World Meteorological Organization. 



Materi als; Classroom world globe % . 

Accompanying Worldwide Weather picture sheet 

Copies of metropolitan newspapers\listin;:? weather conditions and 
forecasts for different' parts of tft^ world , 

Weather maps (obtained from area, weather forecasting stations of 

local airports) ^ 

* »• 
Radio or television set for weather news (Radio usually works 
best for more frequent weather news d.uring school hours. In 
some cases the class may have access 'to a radio with special 
bands for more detailed weather information and forecasts.) 



Poster paper and yellow, grey, blue, and white construction paper 

Selected library books Sh weather and encyclopedia entries on 
weather and climate 



Levels: 



Recommended for grades 3 - 8 



EKLC 



Procedures; 



Ask the class what/ comes to their minds when they think about weather. Might 
it be rain which keepis them from playing outside, cold temperatures which chill 
them through when the wind blows, or grey clouds which hide the warm sun? 
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Whatev':kr comes to their minds, they could know that weataer is one of the 
chingfl that affect each- and every one of us every day of our life whether we 
think about it consciously or rtot. Ask^'thcm to look out the window and tell what 
they think the X7e,ather will be like today tomorrow, and the .day after. Ask how 
it will affect them if they are right and if they 'are wrong. Have them check a. 
liewif^paper and a radio or television forecast against their own forecasts. 

If pbssib-le', find a few copies of newspapers from past months rejecting 
seasonal variations, in addition to a three-cr four-day sequence of copies that 
j?ikow the change ih weather during the most recent week, Did these recent changes 
just happen or were they part of a moving system of weather from another part of 
the world? Ask the class if they have ever- thought of how the weather systems 
that affect our country are linked with pther systems all over the world, 

; Read the following quotation to the class:* . 

Without a doubt, weather tops the list as the most, consistently 
interesting, item in the news. This seems to be true in each nation 
throughout the world. People's 'interest in weather seems to stem 
from very practical concerns. Will it rain tomorrow? What will 
the temperature be? But even those simple interests in weather can- 
not be satisfied unless we have, some way of collecting the useful 
knowledge which will allow us to make reasonable, accurate predic- - . 
tions as to what will happen.^ ^ ' . 

People have always been concerned about the weather in every climate of the 
world. Have children look up climate in the encyclopedia^ to see how climate 
affects the lives of people around the world such, as their clothing, food, ^ 
housing, transportation, and the animal' and plant, life that surrounds them.^ 
To help, children understand the concept m climate discuss clitriatc in the context 
of the following question: Do you live in a mild climate or does it get very hot^ 
some times of the year and very cold at other times? . . , 

- World*. Weather History Briefs , 



The history of the concern and efforts of people to understand their climate 
and predict their weather ha5 touched many parts of the world. In this petlod 
following our Bicexitennial, Benjamin Franklin's name is associated i^lth many areas 
of our 'history. Most children will" readily recognize Franklin as the man who"* 
experimented with electricity by flying a^'kite in ar electrical, storm, but they 
may also be interested to' know that from his studies he learned that storms taove^ - 
across the face of the earth in regular, predictable ways. As Important as this 
knowledge was, it was not very valuable^f ro predicting weather in the latter l700*Si 
Ask the class if they can think of why this was so. At that time there were no^ 
telephones or telegraphs to use to send weather^ information ahead of the storms^ • 
and storms moved faster than the mail. ^ 



* Climate — the average weather in a particular area over a long period of^time. 
SS/0776/11 . ^ - . \ - ^ 
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Explain that it was not until after the tel^egraph was invented and lines and 
cable began to link different parts of the v7orlid that very efficient weather fore- 
casts could be 'made. Chfldren should learn that weather scientists or meteorolo- 
gists from all over the world studied tha weather anv ways to improve forecasting. 
They Tcnew-tliat they needed and deperded on each other to 1ielp predict the weather 
in each of their own countries, i.e., they were .interdependent . 

Ai; people in nations all over the. liorld began to realize how much they depended 
on each other for accurate weather forecasts, they realized they needed a system 
that would'collect information before big storms cculd form and come sweeping 
across their country, destroying crops, prop^ty, and often killing livestock and 
human beings caught out in the storms. Metaoi^logists in many countries of the 
world urged their govariiments to meet and plan a way to work together more closely 
for the benefit of all. F.inally. in 1873 many of the countries of the world came 
together to establish the International Meteorological Organization (y^erred to 
as the IMO) . For many years the IMO helped countries in the ex^ange of informa- 
tion about weather, but there "were still many things about weatRfe*-thay were 
unknown, particularly how to predict storms. 

In the early 1900' s two men from different parts of the world made some 
important discoveries about weather. A Norwegian meteorologist learned that. ^ 
different air masses had different properties. (Find Norway on your globe.) He 
also 'learned that at th^ places where -twp different air masses meet, weather con- 
ditions changed rapidly./ He called these- plWd fronts. At about that time a 
British meteorologist discovered that mathematical principles could be used to 
help forecast weather. (Find Britain,' i.e.. United Kingdom, on -your globe . ) Botn 
of these men st^udied and improved their ideas, shared them with^ other weathermen, 
and "as . a result helped to improve the lives of human beings . 

By the l9:J0's and 1940's many more discoveries about weather were^made as 
-balloons and airplaries were developed tk.-.i: could go high into the sky. During 
World War II, pilots flying at high alti^r .^i^s found very strottgv winds there . (Ask 
the children if tttey have ever" heard d ;.b^ jet streams.) 

In 1951 the International Meteorological Organization, was reorganized. It 
Ipecame a special agency of the United Nations called the World Meteorological 
Organization /(WMO) which is, based in Geneva, Switzerland . (Find Switzerland on 
your globe.) 

•' ^ 

Then -something h^appened in 1957 that would enable us to see oiir planet and 
great weather systems that were never^seen before. (Ask children what they think 
that happening might 'have been.) Emj)hasize 'that 1957 was the beginning of the 
space age. The iirstc^satellite was put*" into "orbit by ghe Russians that year. 
(Find Russia, i.e. the Soviet Union, on your globe.) hortly thereafter, the U.S. 
launched the first satellite specif Ically.disigned to collect and send worldwide 
weather information back to e'ar,thf. ^ 

In the l96Q's the U.S. 'and' Russia sent manyweather satellite^ into earth 
orbit ,and agreed to cooperate /with each' other to share their information'. At the 
beginning of the 1960' 8, the United Nations General Assembly passed a resolution 
calling for the WMO to draw, up a'' plan to insure that weather satellites and other, 
such new devi-ces would be fully used for the knowledge and benefit of all the 
peoples of the earth and that such knowledge would always be used in peaceful . 
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ways. The \M0 responded by setting up a^ new global system called the World Weather' 
Watch in 1963. (Look in your encyclopedia to find out more about the WorW Weather^ 
Watch.) 

Today we -have satellites with television cameras in polar orbit around the 
earth that take weather pictures day and night of every part of. this globe. These 
pictures can then be transmitted autotnatically to weather stations in every 
country of the world. • ... . 

Worldwide Weather Viewed. From Space 

-)n ^ . ' / ' ' 

'Show the class^ the enclosed picture sheet on Gldbal Interdependen'ce and 
Worldwide Weather. Look at the first complete view. of the \Jorld'SpWeather, .put 
together in a mosaic mercator projection. Notice how cloud patterns showing . 
weather systems join each otjier ^and lap over from continent to continent and ^ out 
into the oceans. The many pictures used t6«show,this first view of the world's 
. weatjl^er were taken in 1965 by the weather satellite T^ros IX. How surprised 
Benjamin Franklin and othejr early scientis ts of the world would be I How proud 
they would be to know that by sharing their early discoveries, all the people of 
the world have benefitted from them. 

Sho\7 the class the two more recent photos taken by ^the' National Aeronautics . 
and Space Administration's SMS--1 (Syncronous Meteorological Satellite).. The 
picture on the left makes the earth appear much like a huge marble. (Hold the 
^ globe so the South America is facing the class as^ in this picture.) It was taken 
from about 22,000 Tniles out in space. 'To help children get a better idea of 
where SMS-1 satellite is in relation to. the earth, ask them to place a string" 
around the globe at the equator where it touches the coast of eastern South 
America (very near the mouth of the Amazon). The other end of the string when 
stretched out away from the globe* will be about the same proportion of distance 
from the globe as the SMS-1 is from the earth.. . " 

Ask the class to look at the picture again. Call attention to the dry, 
cloudless sky above most of northern Afri<ja on the far^right.'^ (Find t hp Sahara 
Desert on your classroom globe.) TheTi notice the swirling white clouds and the 
arrow at the upper left. Have students find the island of Cuba and the peninsula., 
of Florida on the globe and then compare them with corresponding land forms in 
the picture. (The teacher may need to. assist some children because the clouds 
covering much of the Gulf of Mexico make it difficult .tq see.)-^ Notice the arrow 
is pointing to a mass of clouds. This is the tail end of Hurricane Carmen, an 
early September 1974 hurricane. - \^ 

Note how the stream of cloud cover from that area spreads up the entire east 
coast of North America across the Atlantic Ocean just north of Spain and through 
France and on the far horizon connects with yet another storm system over northern 
Europe. Do you see how the air v?e pollute from the industrial areas in our. east 
coast might be harmful to the people in Europe and beyond? 

Read the following words to the class'^ written by^the editors of International 
Wildlife , from a special piibliCation on global environmental quality: 

SS/0776/11 

12 



Air pollution kn^s no boundaries; poison in the air over Europe will 
•later be poison in the air over Asia and North America. . . 

Neither is air pollution solely a big city problem. In the last 50 
years, for instance, there has been a 70 percent increase in the 
amount of atmospheric dust measured at the resort area of Davos, 
Switzerland. And in remote Greenland, lead traces In^ne ice cap 
have increased 700 percent in the past two centuries. 

How much more believable lind urgent these words become when we can see with our 
own eyes pictures of worldwide weather systems. 

W a "Close-up" of°a major tropical storm, study the Pif"" °" '!!%jt^5«ft 
showing Florida and Cuba clearly and the Yucatan Peninsula of 
center just above the swirling cloud formation. That „f 
fierce hurricane named Flfi, which you may remember struck the small 
Honduras on Seotember 18, 1974. (Find Honduras on your globe.) ^"^"^^f /° 
great that it Caused a rainfall of 30 Inches in less than two '^ayj'^reaklng a 
world record. The flood waters were so powerful that they raged down the . 

mountains and valleys and swept away many houses, people, lir"°''^',f 
Can you see how people of the many countries Iti this Pa^^of^the world need to 
depend on each other to report how powerful a storm is and »=he direction it is 
moving? If they have some warning, they can prepare for it and save many lives. 

, \ ■ . . ■ ■ 

Too Much Water and Too Little VJater 

Look at the top left picture on the .back side of the picture sheet. How 
does too much wate? affec? th^iand and people? ThlP. photo was taken in northern 
Honduras three months after the lul^^i cane . IJNICEF immediately "^f^f^^ll^^^. 
.. supplies to meet urgent food, health] ahd drinking "ater^needs of ^^^ildren. in 
the months that followed, UNICEF and\ther agencies of the United Nations helped 
much more, as did government and voluritger groups from many countries. 

, Look at the picture in the top denter. Such relief camps, of Jf" ""J^^J^^, 
homes of thousands of families uprooted by this weather extreme which the National 
Weather SeWlce calls "the greatest storm on e^rth/' Many families lost evCry_ 
thing in the floods that were caused by hurricane Flfl. What might this Honduran 
mother be thinking ,as she looks at her sleeping boy? 

In the rightv>*op picture, floodwater nan be seen In the distance while chil- 
dren huddle "under makeshift shelters. Thair homes, like so many thousands of 
^others, were washed away by the worst floods ever to hit Pakistan in 197J. 
Following this weather disaster UNirEF provided nearly..a half million dollars 
worth of emergency food, drugs, vaccines, and water purification tablets. 

Study the picture at left center. Here is an- interesting contrast of land. 
Point out the large cracks in the shrinking dry ground lihowlng that the weathe?^ 
at this season does not bring enough water. But look carefully at the vegetation 
in the background. During the rainy season this Southeast Asian field gets too 
much water. Compare the flWded fields a^id this seasonally dry field with the 
barren, dust-covered field of the African Sahel region pictured In the center. 
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Find the Sahara Desert again and then just along the south edge find the 
countries of Senegal, Mauritania, Mali, Upper Volta, Niger, and Chad. Much of 
the land of these'cointries and a bait east into Ethiopia have suffered a great 
drought for many years. Animals die, and little food can be 

land. This picture shows a young Arican trying to get small scraps of meet from 
the bones of a dead animal. Recent rains have helped, but the problem is so 
great that it wiirbe many years before the effects of the drought ""^^ reversed. 
Try to finfi/oul: if recent weather has brought rain or more drought to this region.. 

More UKICEF Responses to Weather Extremes 

See fche picture at right center. In drought^! areas and other places ^where 
children have little or no clean water, UNICEF supplies well drilling rigs to 
help. Here in Boliyia, where' 90 percent of the children, in ^'" f .^^^^ifj'l?^'^^^^^ 
sick from drinking unsanitary water, such wells are greatly needed.. The children 
pictured here will have a better chance to grow up strong and well, thanks to 
UNICEF and the millions of people all over the world who care and share. 

Lock at the small children in the picture at the lower left. This is a 
feeding center in Upper Volta where UNICEF has supplied protein-rich food such 
as CSM (a corn meal, soya flour and milk powder mixture) to help feed hungry 
children In the drought area. 

Call attention to the picture at the lm;er right. Ask ^^^ildren what th?y 
think might be in the large bundles that look like cotton bales .When children s 
homes are destroyed by hurricanes, floods, or other disasters. UNICEF can ship 
blankets on short notice from its warehouse in Copenhagen. Denmark. These 
blankets are for children in Bangladech. Many ^^^ildren from all over the world 
who share the same air, clouds, and oky have also shared by helping UNICEF pro- 
vide such blankets. Ask the class if they know how they can help. too. 

Using Weather News and Weather Maps 

° Look at the weather section of yodr newsfiaper. Try to find a weather report 
for a storm system in the New York metropolitan area and then see if th«re may be 
a similar storm system reported in London or Paris a few days later. (Major 
metropolitan papers usually have a dozen or more world cities listed. The New 
York Tiicas lists, over 60 cities.) 

Bring a variety- of weather maps for the class to study. These can usually 
be obtained from local weather forecasting stations or airports. If you live in 
the center of the U.S. or near the West Coast, try to trace a storm system from 
your area' of the country east to N'^w York, or from the Gulf of Mexico as in^he 
case of the Hurricane Fifi picture. If you live in the East, try . to chart what 
weather the prevailing westerly winde bring to your area. How are the winds and 
weather differtent at. different times of the year? 
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' ThP following simple activity can be done by younger children using weather 
news and their own observations to help tl.cm see a relationship between wind and 
weather. 

Construct a large OBe-month weather calendar that can be placed on a bulletin 
board or a suitable wall space. The calendar should be large enough to allow for 
placement of wind direction and weather symbols in each space twice dally. 

Using yellow construction paper have children cut out an ample supply of 
dime-sized sun symbols. They will also need a supply of paper clip-sized clouds 
cut from grey paper, a supply of slightly smaller tear-shaped rain drops from 
blue paper, and spme small white snowf lakes (preferably hexagonal).. Frecut 
letters, N-E-S-W, for wind direction symbols, may be used, or the letters can oe 
marked on the calendar by rfrayon. 

Each child can be tge wind/weat.her recorder for one day, or this ^^^^ become 
a project of an interested group cf students. (With primary grades avoid adding 
complexities of wind' velocity , wi^ather temperature, and humidity.) The recoro 
should be kept daily, and observations made at the same time each morning and 
afternoon. Weekend weather can be recorded at home and the chart brought up to - 
date on Mondays. Each daily squate should have two letters reflecting corning 
end afternoon wind direction and two symbols for sunny-cloudy, rainy or snowy 
weather accordingly. ' 

Encourage the class to agree to use the same source of information each d^y. 
A light piece of ribbon on an extended pole that can be -observed from the class- 
roon will achieve greater direct involvement by the class, and their obseryaticns 
■ can be compared with the local daily weather reporters. (Use of a radio witn 8 
weather band may be helt)ful.) 

At the end of one month, make a chart With four columns, N-E-S-W. Have the 
class count the number of sunny, cloudy, rainy, or snowy half days that were 
matched with each wind direction. Tally marks may be used in each ^column, or 
children may prefer to actually place all the symbols from the calendar squares 
on the new chart under the corresponding wind direction column. Without using , 
quantitative relationships at the primary level, the visual impact should be 
sufficient to indicate which wind direction seeios to brihg sunny, clear weather 
most often and which wind direction most often brings cloudy rainy or snowy 
weather. With older students the four columns could reflect ratios and percentages. 
(Examples: The wind, blew from a generally western direction 10/30 or 1/3 of tne 
month, and the weather was sunny 70 percent of that time.) 

The hypotheses produced from this activity may be tested further by repeating 
the process during subsequent months of the school year. This may. be particularly 
relevant at upper grades where aore varJnbles are added to allow for wind velocity, 
temppraturd, humidity, more specific wind direction (NE-SE-SW-NW) and combination 
symbols to reflect partly cloudy, light and heavy precipitation, as well as other 
pertinent weather observations of interest to the class. 

Any such observations should help students at all levels understand that 
changes in weather do not just happen randottily but are dynamic environmental 
processes that move across the surface of the earth affecting all living things. 
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This understanding is necessary to the achievement of the priitf&ry objective of 
all activities in this unit: to help students further develop the concept of 
global interdependence. Thus the implications of smog and other pollutants 
added to our wind and weather systftnis should be discussed more fully. How does 
such pollution added to the air in one place affect the .environment and health 
of children in another part of the world? Can there be any effective solution 
to a global problen until governments all over the globe work together to solve 
it? . 

How Weather Affects and Is Affected by Us 

To this point we have tried to emphasize the global interdependence of human 
beings in understanding and forecasting weather and in responding to each other s 
needs when weather disasters such as floods or droughts occur. Explain to the 
class that until a few years ago, no one thought seriously of the factor of inter- 
dependence between weather and human activity. , The concept of interdependence 
can be further developed around this area. 

Present the following problem to the class for thought and discussion. We . 
all know we depend on the weather for rain for food crops and for fresh water 
lakes and streams. Ask the students to name more ways we are affected by the 
weather. Then ask if they think that human activities can really affect the 
weather. What might be some ways we affect weather in our world? Let the class, 
discuss this further and give examples. 

Herman Schneider, author of several interesting science books for children, 
looks into the future of "man 'made" weather from his vantage point some 15 years 
ago as he writes: ' 

Perhaps, some day, we may know enough about the weather to -r-ake 
it behave as we want. Sunny days for play, rain for the fattner, 
flnow in the country for sportsmen, calm winds for the sailor. 
Take your pick I 

_ . 4 

' However, man-made weather is still la the future. ^ 

In the mld-1970's it seems part of that future has arrived. Read the 
following examples of headlines based on recent actual happenlngqt 

SCIENTISTS TRY TAMING LIGHTING FOR APOLIX) SPACE LAUNCH 

U.S. — SOVIET BAN ON WEATHER USE FOR WAR SEEN NEAR 

WEATHER PACT TO OUTLAW CHANGES IN WORLD'S ENVIRONMENT 

FOR MILITARY PURPOSES ' , 

SO\^ETS STUDY PLAN TO REVERSE RIVER FLOW IN ARCTIC 
WMO CALLS CLIMATE MODIFICATION PLAN RISKY 
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WORLD FOOD — Wx\TER SUPPLY THREATENED BY WEATHER CHANGES 

AIR FOLLUTIOH ^THREATENS GLOML TEMPERATURE RISE 

SPRAY CAN PROPELLANT FEARFJ) rL\Rl-lFUL TO OZONE LAYER 

SKIN CANCER INCREASE FEARED IF OZONE LAYER DEPLETED 

SCIENTIST CH.\I^GES HURRICANE DETOURED 

If current or recent headlines in your local or regional newspap^ are 
available, include them. , . 

Ask students to discuss each hei.dline. ^hat kind of news story is suggested 
by each? How might controlling lightning at Cape Canaveral affect the joint 
space projects of U.S. and Russian space scientists? How could the ability to 
eontrbl weather be used for military purposes against another country ^ In ly/J 
the U.S. Senate by a vote of 82 to 10 passed a resolution urging our government 
to seek an international agreement to ban weather control practices as weapons 
of war. Why might our government be so concerned about weather control f How 
could another country harm us by controlling our weather? How might a Soviet 
plan to reverse the flow of fresh warm water Into the Arctic Ocean affect the 
temperature of that region? Did you know that temperatures and pressures at 
the polar regions affect the weather of the northern and southern -hemispheres f 
(See entries under climate — world climates in^our encyclopedia.) 

. Explain the terms weather or climate moaification . Ask students if they /have 
heard of cloud seeding. This modern approach to rain making uses dry ice or other 
chemicals dropped through cloud formations from an airplane. Try to find stories 
of "rain makers." (See rain making In the encyclopedia.) 

t > ' 

If human beings In one country could make' it rain much more on their fields^ 
and crops, what might happen to the next country when the dry winds blow over it r 
If the first country took an unnaturally large share of the rain for its own food 
crops by rain-making methods, what might the second country do if its crops were 
■wiped out by drought ? 

If weather and climate did change in parts of the/world, how might it affect 
farming regions, forest areas, lakes and streams, deserts, or mountain snow and 
glacial systems? If weather and climate changed to make- one country more pro- 
ductive and a neighboring country too dry to grow food,, think how this might 
affect both. If the dry country started buying large qijpntities of food from its 
neighbor, might it not make food prices go up in both countries? 

Did you know that large urban areas in almost feyery part of the world are 
creating pollution from increased energy consumption and that the release of heat 
in these areas has made them measurably wanner? Did you know that air condi- 
tioners used in many city areas to cool certain enclosed areas actually add to 
the heat problem by consuming and releasing more heat energy? How else do you 
/think big city areas have an ^^^P^ct on weather? Cities consume many natural 
resources. Forests and wooded areas are often cut down. Grasslands and once 
cultivated land are paved over for streets, expressways, shopping centers. 
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parking lots, housing developments, airports, anJ industrial plants. On such land 
weather that once brought rains that v;ero hold in the soil now makes rains more 
likely to cause floods because it runs oCf too quickly. 

Air Pollution and Weather 

The air pollution around large cities tends to reduce the sunlight and solar 
radiation. This in turn causes changes in the circulation of the air which also 
affects the weather., Smog is an ekample of the interdependence of human activity . 
and weather. Factories and power plants pollute the aiiT with ^"'^ P°^^°"°"^^^ 

gases. These gases themselves usually do not harm people immediately when they are 
mixed in the open air. Sometimes they do irritate the throat and €yes. But com- 
binations of gases and smoke may cut off the heating of air close to the ground by 
reducing" solar radiation. This can cau^^e a temperature, inversion, a layer of cooler 
air near the ground with wanner air above it . In. such cases the air near the ground 
does not rise and carry away poisonous gases . 

Read the following examples of headlines based on real events in world weather 
history: 

TWEHTY DIE ~ THOUSANDS ILL IN PENNSYLVANIA KILLER CLOUD 

KILLER SMOG CLAIMS 4000 IN LONDON ' ' , 

AIRPORTS CLOSE — THOUSANDS ILL IN CHICAGO SMOG 

SAN FRANCISCQ POSTS SMOG ALERT 

400 DIE IN NEW YORK SMOG — THOUSANDS FLEE CITY 

LOS ANGELES SMOG CLOSES CITY PLAYGROUNDS ~ PARENTS ASKED 
TO KEEP CHILDREN INDOORS 

TRAFFIC POLICEMEN WEAR GAS MASKS IN TOKYO SIREETS 

Ask children to imagine what kind of story might be behind such headlines. As 
an exercise relating science and social studies to language arts, ask 
students to imagine they. are writing a short newspaper story one of these head- 
lines. (See the bibliography for a book, Wide World We.^ther, which has a special 
chapter on air pollution and weather.) 

If you have a major metropolitan newspaper, you may find that along with the 
weather forecast it will also tell you about the quality of the airland warn you if 
it is "unacceptable." Radio and television forecasts often give information on the 
condition of 'he air. Try to find a forecast that will tell you about pollution and 
pollen in the air as well as the temperature, humidity, and wind conditions. 

As a real example of how interdependent all countries are for their weather 
forecasting and information exchange, explain to the class that mainland China 
(People's Republic of China) did not belong to the United Nations or the World 
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Meteorolofiical Organization for many years. But it vas so important to China, as 

as to the otSr countries, to ex.hapge information that the Chinese government 
^adio stations "unofficially" broadcast T.e.Lher reports on ^^^^°^\^l^\'.fJXllns 
We country at a specified time each day The Japanese government '^adio stations 
monitored tTleir broadcasts and passed th. infonnation on to the WKO Switzerland 
along with their own reports. China in turn monitored the Japanese radio broadcasts 
airthose of other surrounding countries which had powerful transmissions of weather 
information. Everyone gained from the exchange of '^f3^ons 
governments were not ready to recognize each other officially for political reasons. 



Weather Unit Summary 



Again ask the class :.hat comes to their minds when c^hey^think about weather^ 
This time their answers should include how-weather affects the lives of P^oPje 
all parts of the world and how people respond to and affect the world « "^^ther^ 
Ask the class to list ways in which weather affects human beings and another list 
of ways in which human beings affect the weather. 

Children can begin to see what interdependence really meanswhen we provide 
thom real-Ufe Lamples of such interdependencies in both natural envi— al 

systems and in cooperative systems set up by human beings, such as the World _ 
Meteorological Organization and the Wo^ld Weather Watch. 

To further challenge their thinking, at the close of this unit ask them to 
imagine a world in which n-eteorologists could guarantee l°"8-'^«"8^^f°''f . 
accurate to within a fraction of a degree of temperature and to a thousandth of an 
inch of rainfall. Then imagine how the World Meteorological Organization could 
use such information working with the Food and Agricultural O'^f f 3' 

and other such agencies to plan for the most beneficial uses of weather ^ 
J^oduction and to avert loss of life and property from weather extremes Finally, 
ask them to imagine a world in which weather scientists could ^"^^"i^^iJ 
would we be more or less interdependent? Would it ba more or ^^^^ - 
have peaceful cooperation in such a world? Are such things possible in the future/ 



******* ' 
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Footnotes: 

1 Navarra. John Gabriel. Wide World Weather (Garden City, N.Y.: Doubleday & 
Company, Inc., 1968), p. 18. 

2 World Book Encyclopedia . 1975. p. 520. 

3 "Air." World BQ Index. 1974, p-U- A magazine produced by^the editors of , 
Tnternatlonk WildTig ^Ine and published by the National Wildlife Federation 
(Washington. D.C.). 

^ Schneider, Herman. Evej^^ Weather an^ 
House, 1961). p. 132. • ' 
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GLOBAL INTERDEPENDENCE AND WORLDWIDE WEATHER 

World food supplies and prices have long depended on the weather. Today we are becoming 
more interdependent. Human activity changes weather, accidentally as in pollution and 
purposefully as in "rain making." The same world weather systems that bring cool fresh 
breezes from one place become intercontinental carriers of pollution to another. These 
same world weather systems that gently water crops in one place wash away soil and crops 
in another and their dry winds move on to steal what precious moisture reimaxns xn the 
neighboring drought areab. Truly w^ are interdependent with weather and with each other. 



This first complete view of the world' s weather , a U.S. Weather Bureau pnocpmosaxc ^rum h^v 
pictures was taken by Tiros IX. on February 13, 1965. Can you find each of the continents. 




^^^^^^^^^^^^^^^^ ' \^w^C9K^' ^'"^ ' .-^r^ffHI^HBBI^^HI^B^BHM 

A hemisphere of interrelated weather systems 
showing hurricane Carmen (arrow), taken by 
0 Synchronous Meteorological Satellite-1 




Hurricane Fifi striking Honduras, taken Sept. 
18,1974 by SMS-1. Note how this storm bridges 
the two continents as well as the two oceans. 
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Photos by the National Aeronaucics and Space Administration 
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Too much water and its effects on the land and' people. 
ICEF 6982/Liftin • * . 





ICEF 6876/Danois 



>ICEF 69;8/Davico 



little water and its effects on the land and people. 



ICEF 6645/Mangtfrian 





ICEF 6884/Diabate 



ICEF 6506/Ockwe] 



At such times people depend more on each other ~ and^thafs what UNICEF is all about 



U.S. Committee for UNICEF • 331 East 38th St. • New York, NY 10016 
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UnitedStates Committee for UNICEF 

^ SCHOOL SERVICES 

; . . A future for ^very child. ' ' " - 



WORLD RWIROmiENT — OUR RESTLESS EARTO 



Objectives ; To develop global perspectives^ by studying this unit and the ' ' 
• ' ' accompanying photos showing the earth from space and areas that 

have been changed by movement below the surface of our restless 
earth (tectonic activity); . 

To use simplified earth tectonics to help elementary and junior 
high students understand the interrelatedness o^ all the earth's 
crust on which we live; ^ 

To show human responses the caring for victims of earthquakes 
and related disasters— and the way people all over the world 
depend on; each other, i.e, global interdependence 

Mat erials ; Classroom. world globe 

Accompanying pictorial wallsheet "Our Restless Earth" ^ 

• . Soft modeling clay, silly putty or playdough and. two small pieces 

of stiff corrugated paperboard approximately 4" x 6" 

Science equipmc:nt stand or similar stands card table, or other 
lightweight table, spiral spring with hooks such as ironing board 
cover spring fastener and a paperweight or similar st^^ll heavy 
object. 

Paperweight or othet heavy object- tied to at least four feet of - 
string 

Two small pieces of plywood (approximately 18" x 24") 

Two ; yardsticks or other long flat sticks «r 

Eight or ten pounds of sand (biest when mixed with gravel and some 
natural clay or soil) 

Small shallow lightweight plastic or metal pan . 

Miniature mod^tls of buildings, home's, cars, trucks ^r small blocks 
or paper constructed items which can represent a striall-scale human 
~ — settlement (village, or a portion of a town or city) 
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A selection of children's books with information and diagrams on 
earthquakes, and encyclopedia entries on earthquakes 

Recommended for grades 3 through 9. (Some components such as the 
"Make your own earthquakes" and the picture sheets can be used 
with younger children when read and explained by the teacher.) 

' . • ^ 

Proceduros : . ^. - - . ^ 

" * ' ■* 

A'sk tlie students if they have ever experienced an earthquake or if they know . 
of anyono who has been in an earthquake- What might it feel like to have the ^ 
ground move v^ener.th your feet, see hanging lamps swing from the celling, or see 
furniture v. a across the floor? What- might it be like tx> see large buildings , 
come tumblit)g down around you and to see the earth heave and streets twist before 
your eyesi . . • ' • 

They may be surprised to learn that "earthquakes" occur almost everywhere in 
the world, and there are hundreds of thousands Xsome sources say mil liens) of them 
each year. However, it should be explained that a large number of these are more 
accurately' referred to as earth tremors or shocks, and that most of these small 
earthquakes are too weak to be noticed except by earth scientists using sensitive 

instruments!. ^ / 

/'«>.* « 

Nevertheless, there about 20 malor earthquakes a yiear capable of producing 
widespread destruction and death to many people. Because many of these occur 
beneath the sea or in remote land areas away from human settlements, they are of 
less immediate concern. 

Those most severe and most widely destructive earthquakes, referred to as 
great earthquakes, occur on an average of one every two or^three years. One of 
the most destructive of these earthquakes has recently struick Guatemala, our 
neighbor to the south, in early 1976. (Refer to the wallsheet.) 

But before further diqcussing any particular earthquake, the teacher should, 
help students gain some basic understandings about earthquakes am' tectonic 
activity. And to understand these, students should firnt learn something about 
the inside of our restless earth. ' 

It may be helpful to draw a simple diagram sach as Figure 1 on the ehalkboard 
or on a large sheet of newsprint. Some students may' wish fo make a display model 
from colored construction paper.' (Suggest the crust be brown, the mantle orange, 
and the core l?right red. A thin layer of blue ocean could cover three-fourths of 
the crust.) Upper grade students might want to do further research into the dif*^ 
ferences in the likely make-up and temperature :pf the various layers inside the 
earth. However, the important concept at thl,s point is that the earth's crust is 
a very thin layer of rock easily broken by the force of Tnovements in the hot, 
pliable mantle below it. For younger children explain that the earth's crust 
might be compared to the cruet on a loaf of bread, thinner* in some places than in 
others, with harder and softer cpots here and there and with some cracks in thfe 
crust. - \ ' V 
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More recent findings by earth scientists have supported the theory that 
plates .ot large sections of the earth's crust have been broken apart by tectonic 
activity or movements and changes where' the upper mantle meets the crust. Although 
the analogy certainly has limitations in its validity, it maybe useful for chil- 
dren to picture the hot dough and gases expanding as the bread is baked,- causing 
cratks in the crust as being comparable to the hot pant le moving up thr9ugh the 
earth's crust as in the formation of the Mid-Atlantic Ridge in the Atlantic Ocean. 
It is then the movement or collisions of these large continental or ocean area 
plates that- cause most of the earthquake activity. Such plate tectonic movement 
has more commonly been called continental drift . 

Although the term continental drift may be easier for younger "students to 
conceptualize, it may be helpful for them to think of the continents as those 
surfaces of the plates that are not covered with ocean water and the. plates ea 
large sheets of the earth's crust (ocean floor and dry land) that float on the 
hot, plastic, rock mantle of the earth. 

?ut first let us concentrate'on the great single land mass that scientists 
believe was once made up of all the continents together. Figure 2 shows an out- 
line of the jigsaw puzzle-like figure which the scientists call Pany^aea (from the. 
Greek words pan meaning all and gaea meaning land.) 

Very, very long a^o as we think of time,, about 150 million years ago, the 
" Pangaea crust of the earth was broken into two huge super conjfinents. (This was 
not long ago compared to the age of the earth, which scientists place at four or 
five billion years.) These two new land masses were called Laurasia and 
Gondwanaland. Figure 3 shows what scientists believe they looked like. 

During the next 100 million years after that, Laurasia- and Goncwanaland were 
broken into about 20 separate sections or plates. Some were shaped very much like 
some of our continents today. Others were partly covered by oceans. Still- other , 
plates were made up entirely of ocean floors. Some of . these plates moved short 
distance's. Others moved very long distances. (Refer to the wallsheet of photos 
taken from space and high altitude aircraft and satellites.) 

As these plates moved, scientists" believe they caused earthquakes basically 
. in three ways. Where they moved away from each other, new material from the earth 
mantleSfas forced upward, forming rough ridges between the plates. These ridges, 
such as the Mid-Atlantic Ridge and the Mid-Indian Ridge, can be seen on some of 
the maps and globes you may have in your classijoom. 

Often other more violent earthquakes were caused by plates moving toward 
each other and colliding "with great force. In the case of the South American 
plate, it moved westward and collided with an eBstward moving plate covered by . 
part of 'the Pacific Ocean. This is believed to have caused a deep trench where 
the ocean plate was forced downward and also to hav6 caused the formation of the 
Andes Mountains, for great pressure caused a buckling and folding of the western 
edge of the South Ajier^can plate. 

Scientists also believe the evidence Is very strong that the Indian plate 
carried the Indian subcontinent northward at such a force that it collided with 
Asia many millions of years ago forming the Himalayan and connecting mountain 

■ ■ ■ ^' ' 
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systems. Earthquake activity in these areas is atill being caused as recently as 
1974 and 1976 from the great strain and pressure on the rocks in these piountain<)us 
areas. (Refer tp the waXlsheet ."Our Res-tless. Earth'' aijd the composite picture 
which. shows «trong '^vidence of cuch a .great collision.) 

, The third kind of' plate movemant that causes earthquakes may best bfc illus- 
trated by the movement of. plates in 'opposite directions along the edges touching ./ 
each other, The earthquakes along the^San Andreas fault in California may serve 
as excellent examples of this kind of plTate activity. (See Figure 6 and refer to^ 
the wallsheet again. ^ 

' Figures 4, 5, and 6 can be. sketched on the board or faid out with colored 
construction paper on a bulletin board. (Use blue for oceans, brown fpr plates, 
•and orange for mantle.) • ' 

The tectonic activity in Figures 4. and 5 can also be dem<5hstrated more con- 
cretely for young children with two small pieces of fairly stiff corrugated paper- 
board (large enough to handle in order to crumple^ under ;l)ressu?:e, approximately 
4" X 6" or so.) Place .them next to each other off a similar sized, not too thin, 
sheet of soft playdough or suitably moist pliable modeling clay. Slide paperboard 
pieces apart slightly -and press dpwn with pressure on parted edges, until clay or 
playdough oozes up between separation. This represents ridge formation as in 
Figure 4. ^ '—^ 

' ■ - if the paperboard is very stiff, score one piece lightly along two or three 
corrugations on one edge. Then place ^vo edges oC the corrugated paperboard 
together, making obtain the corru^-'-i^ns are all Pft allel to; the line where two 
piebes join. Hdv > ^«\cJ ;.\ts help hold , the adjoiniii^ edges down while the teacher 
forces two pieces together. .The scored plece^hould buckle and rise on the 
edge the other stiff er piece presses >agaiTist the Ruckling edge and turns 

down into the clay under the other piece. Thf^i represents parallel mountain 
range formatioh like the Andes and the Himalayas. ° ■ 

4 •* • ■ . ' • . 

Once students have some basic understandings of what .causes most Earthquake 
activity, there is a need to develop empathy by focusing on their potential 
involvement , in quakes in the U.s'. Most children in the U.S. have never exper- • 
ienced a destructive earthquake. Many have the idea that this is somethingniliat 
happens only In foreign countries, , To help children develop a better un^rstandlnj 
of the earthquake as something that can affect us aU, the following saCtion, 
'•Major Earthquakes In the U.S. " can be read to the class and discu^s^ as a 
whole or given to individual students or groups to read on their ovJ^/ The .same 
procedure may be u&ed with the other two student material sections ^Measuring 
Earthquakes" and '*Make Your' Own Eaiyfchquakes." Permission to reproduce copies ' 
for class use is hereby given. For use with lower gradM, the teacher may read 
and discuss the material with the class. . / 
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MAJOR EARTHQUAKES T.N THE U.S. 



One of the most famous earthquakes In the U.S. was the San Francisco earthquake , 
In 1906. It was along time ago, but some people who are still living remember it. 
The stories they tell are very interesting. - 

It was just after 5:00 o'clock in the morning on Aprils 18, 1906. Most people 
were still in their beds asleep. But the milkmen, farmers ^'^J^Sj"^ J^^i^-^jJ/^fJ' 
tables to market, the policemen, and others who work very early in the nornlng all 
told stories- that\ seemed unbelievable. Brick streets^started to rise and ^a" 
ripples and waves \like an ocean. The heavy steel trolley car tracks «>^f ^^^^ 

twisted into "S" curves and buildings began to creak and fall down, ^^lectric powei 
lines broke loose from their poles and flashed bright blue sparks, starting fires. 
Other fires were started by cooking stoves that were knocked over by the quake. 

The earthquake was over in a little more than one minute, but th« "res that 
were started got bigger and bigger. The firemen connected their hoses to the tire 
hydrants. But they could get no water. Can you guess why? 

The earth's crust had moved not only up and down. It had split aP«J^ f a 
line called a fault and the part 6n one side of that line moved "IJ^^^^^^f 
north. This caused all of the water mains and water pipes "^^fJ^J^^Sround to^brcak. 
Without water firemen could not stop the small fires, ^^at buildings were bu^ 
least partly out of wood. They bum^ easily, and the « »PJ«^,*=J;°J55°"Ju' „3ny 
city. When it was over. 28.000 buildings had burned. This did ^ ^ 

buildings shaken down by the earthquake. Over 600 people had been killed, and many .o 
tens of thousands were made homeless. 

Later people learned that the earthquake that did all ofthis damage was not_ 
Just a San ?rancisco city earthquake. It was an earthquake ti«%«»»J"«f^i?"?3^J^Jt 
a line in the earth almost 250 miles lo/g. This line of breaks in the earth s crust 
U called a faultline . The name of tha^t particular fault is the San AnOESSS |fl2l£- 
You may have heard about it. Most people who live in California know ^^^"^ it. 
Many are concerned about the San Andreas fault because it is «tl^l «« 5££i2| 
.Ik,ok at the picture of the Los Angeles area on the wallsheet "Our Restless Earth. 
You, can see a section of the San Andreas fault there. 

But Callfomli is not the only place inrthe U.S. that has ««*=»»«l"f .JI^^ ' 
usually expect eaSthquakea to be found fn mountainous "^'^^ ^J^'^.-ea 

deep bodies of wa^r? We would least expect a violent earthquakf> in 1,";*/^°^" 
near the middle of a continent. However, you may be S'irprlsed to IjJ'^J^jJ/^ 
the strongest earthquakes in. the earth's histsory happened right in the middle of our 
• country. In Missouri. . ^ \ - 

Of ciursc in 1811 Missoiirl was not yet a' state. It was a part Af the JLoulslana . 
Purchase. The U.S. bought, it f rom Mapoleon (the ruler of France) Jurft eight.years 
earlier..' Not many people lived there then. pxcept Indians, traders, and a few 
farmers. ° ° 

SS/0776/X4 (2) " t 



-2- 



On a cold Dscetnbet night when everyone was asleep, they were awakened by the 
sound of logs in tbe walla of their cabins twisting and groaning. The stone chlm- 
. neya fell first, 4ut oaay of the flexible log cabins stood during the first of tne 
•quakes. As the second stroi*g quake strutk, even these flexible cabirs tumbled down. 

From the descriptions of vjhat happened, scientists, know that it was ,a verx 
strong earthquake even though few people were injured. Why do you think this could ^ 
be true? (Remember there were no tall buildings and no steep mountains in the area. J 

• . People know how powerful this earthquake must have been because of the changes 
. in the earth near there. It caused a large mass of land.- almost 30,000. square 
miles - to s^nk between five and 15 feet into the earth.. Just across the Mississippi 
River in western Tennessee, an area of 12,800 acres sank so low that , it mad^ a lake 
^called Reelfoot L^ke.^ It is still there today as evidence of this powerful earth- 
quake. . . / . 

jJhn Jamfes Audobon, the famous naturalist you may already know about, was many 
miles away in Kentucky at that time. He was riding his horse when the second quake 
struck. He later described how tl:« ground waved like a field of com in a breeze. 
Other people a^ far north as Canada, as far south as Kew Orleans, and as far east as 
Boston felt the first two big shocks. , 

A cburph bell i? Charleston, South Carolina, began to ring in the middle of 
the night. People could not understand why. They went to the church and found no 
one was ringing the bell. How do you think they might have explained it? What 
^would ybu think if you had been there? Later they learned about the earthquake 
mcny hundreds of miles away. 

One of the strongest earthquakes in the U'-iited States happened just a few 
years before you were bom. Your parents can tell you about it, and yoii csn find 
' many pictures in books and magazines in your libraries. It was the great disaster 
called the Good Friday Earthquake. 

It was late aftemoon, ^arch 24, 1964. lj.3milies were chopping in the stores 
afc Anchorage (the .largest city in Alaska.) They were buying the things you and 
your faniily buy just before Easter— fresh eggs, dye for coloring them, chocolate 
rabbits, Esster basket*, and other treats for the holiday weekend. Suddenly there 
was a deep rumble like the sound of thundfer. Large chunks of the streets and side- 
walks started to tremble. In many places they crumbled and sank 30 feet into great 
holes' or cracks in the earth. Within three to five minutes 115 people died and 
4500 were left homeless. The damage to property was very, very great. Thlidc for a 
oomeut. The-U.S. bought Alaska from Russia about 100 years before for ?7,20O,0OO. 
. The property damage from this earthquake wa^.more than 100 times more "costly 

$750 000,00©. Scientists later reported^^hat over one million square miles of»"land 
and ocean floof had been affected by this gre. earthquake. Can you picture in - 
your mind how strong such movements, in the earth's crust mufct hjg? 

Just saying how costly an earthquake is orTlow much land or ocean floor it shook 
is .not enough. How can we accurately compare the force of one earthquake with anoths 
Earth scientists call se ismologists have learned to measutf^ earth<p»A«i^ How^do you 
think this might be done? If you want to know more about this, ask for the toini-unlt 
on "Measuring Earthquakes." 
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MEASUKII-IG F.'iPv:''IIQUAI::ES . 



There have been little earth tremors and .great ^^^-^^^ Peop" were 

as long as there have been people on this earth (actually much l°"f ' /^jf ^^^"^ 
alwavs curious about them. Some believed the earth was a flat surface bn the >ack 
of rgifertfrt1e"¥he^^ the turtle movedA little, we had a little tremor. When 
the turtle rose up quickly or took large steps, ve had a great- earthquake. Jtorie? 
frcm other cultures long ago told how the earth was l.eld up by «l^P^jJ"' 
quakes were greater when the elephants moved more. You may want to find other 
interesting stories about what different things caused earth tremors and quakes. 

No one knows for sure who first measured an earthquake. But about 2000 years . 
ago, a man in China built a simple seismograph, an instrument to measure "o^*^"" 
of the earth's crust. You can read more about it in an interesting book recommended 
for grades five and up (Historic^ Catast rophes ; Earthguakfes by Brown & B^own, 
IddiLn-Wesley, 197A, p.'-'i^r-^^^^Jirii^ tn all the «f ^'^^f f/^^raphs Was 
the principle of the pendulum. Any heavy ob.iect attached to the end f « liSht 
stick, string, or spring can be a pendulum. A pendulum tends to stand still when it 
is not moving, even if things around it begin to move suddenly. It also tends^to , 
•continue moving in the same direction when it is moving. And it tends to continue 
moving at the same speed. ' 

You have probably seen pendulums in old clocks. Usually you think of a pendulum 
as something that moves while a clock stands still. A pendulum in a seisrtograph is 
just the opposite. It stands still. When the earth quakes or shakes, aH tne 
seismograph except the pendulum moves with the earth. This Is why the striker or _ / 
clapper iij a large church bell could clang during an earthquake. The church ana the 
bell tower moves and strikes it. 

To demonstrate this, take a long string about as long ds you are tall. Tie 
one end to a weight such as a paperweight . Then hold the other end up just above 
your head. With the weight just off the floor, move your hand back and forth very 
rapidly. Stop quickly. Notice the weight cid not move very much. It tended to 
stay still. (This is sometimes called inertia , at rest.) 

If you can make or find a stand that will fit on a card table or other similar 
table that will wobble slightly, try this experiment. Find a small heavy weight 
and a lighfc spring. An ironing board cover spring-ty-pe holder or a spiral notebook 
wire 'Or similar spring will do if your weight is not too heavy. Hang the weight 

from the stand by the wire spring, 

■, • ■ ■ ■ J . ■. ' . / 

Then carefully lift one comer of the table quickly and set it down. Jolting 
it to one ajde; Watch the weight move. It 1« the first movement that is important. 
Thipk: When the table goes up and down and to one side the weight tends tq stand 
still. If you had a pen attached to the weight and touchii^g a paper surface 
attached to the stand and table, it would make a wavy line on the paper. In this 
way ypu' could measure how much the table and stand moved. 
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This experiment is very simple. Peal reiscogrnphs are much more complicated • 
But similar pendulums attached to pens that drev/ lin-^s on moving pieces of paper 
have been used for 100 yearo. Seme ^sei^^tnosraph pendulums weight more than 20 tons. 
Other tnodem seisiPOgraphG use be,ams of -electric light which show movements on 
photographic paper. Some aeasure electric current made by the earth shaking heavy 
steel tcasnets . Some modern seismographs are so sensitive that they can measure 
the vibrations made by a spider crawling across it. However, when an earthquake is 
ineasdired, we must have some way^Nto describe it or report how strong it was. 

There are two different scales,' or measures, used to ^describe and report 
uerthquakes , One is the Mcrcalli Scale which runs from I to XII. Note that this 
scale is always written in Roman nuroberals. It is more correctly called the 
ModiiEied Mercalli Scale since it was modified or changed to include modern struc- 
tures that did not exist in 1902 when Mercalli, an Italian seismologist, first 
invented it. It is used to report pi>rfloaal observations • what people feel and 
see themselves. 

The twelve parts of this scale measure intensity and are as follows: 

I. a; shock recorded by seismographs only.. Not noticed by people, 
although they may feel dizzy cr nauseated. Sometimes birds and. 
other animals seem uneasy. \'l 

il, A shock felt indoors by a few people, especially if they are on 
the higl er floors of a tall building. Hanging objects and tree 
limbs may sway. 

III. This shock is felt by a number of people on lower as well as 

upper levels of^ buildings . Automobiles that are standing still 
isay rock slightly. 

IV. Many people indoors feel this shock, and a few who are outside. 
Doors, windov/s, and dishes may rattle.. 

V. Almost everyone indoors, even those who were sleeping, may feel 
this one. Pictures may fall off wialls, bells in churches may 
ring, and furniture may shift slightly. 

VI. » Everyone, indoors and outdoors, will feel this one. Poorly con- 
structed buildings may be damaged. Furniture may overturn. 
Windows may break. 

VII. People are frightened and run outside. They find it dj.fficult to 

stand. Drivers of automobiles .cannot control the movement of their 
cars. Well- constructed buildings are not damaged, but ordinary ■ _ - 
buildings suffer some damage. Bricks and stones are dislodged. 

^ VIII. Most chimneys fall. People >re alarmed and may panic. - Trees shake 
with some breaking off .Damage td well-constructed buildings is 
slight; ordinary builditiga may collapse. — 
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• IX Total destruction of a few buildings. People are generally panic- 

stricken. There are cracks in the ground. Underground pipes sometimes 
break. 

X Ground cracks 'may be several Ir.ches wide./ Well-built wooden buildings 
* and bridges are badly damaged. Caaient and asphalt roads may develop open 
cracks • - 

XI. stone buildings are destroyed. Bridges fall, and railway lines are , 
twisted. Pipes buried in the earth are all broken. 

XII. Damage is complete. All manmade structures are detft 
great changes in th? surface of the earth. • 

The second scale, or tnaasure of earthquakes, is the Richter Scale. It is more 
difficult to understand. It is expressed in two ways, maRnitude and am£litude 
Magnitude is the measure of actual energy released. Amplitude is the measure of 
the strength of the seismic waves produced by the earthquake . . 

On the Richter Scale each number step higher measures ten times greater 
aTHPlltude but 60 times greater magnitude. For example, an 

on the Richter Scale is ten times greater in the seismic "«;;^%«^*>!f,^?,f "331^ 
measuring 4.0 on the Richtor Scale. But that same earthquake is actually 'releasing 
60 tlmes'as much energy. If this is not easy to understand, do not ^etpo concerned. 
Youmay want to read more on this in some of the books listed In the bibliography. 

However, it may be easier to understand the §ichter Scale by comparing it to • 

the modified Mercalli Scale in the following way. 

Non-Scaled Richter Scale f antens'Jv) 

Popular Terms (Magnitude) Scale (Intensity) 

usually "unnoticed" less than 3.0 I 

usually "smallest felt" 3.0 II-III 

"small" ' ^-0 ^^-"^ 

( 5.0 VI-VII 



damage 



"moderate" VII-VIII 
considerable damage . 



"major" 
"great" 



7.0 IX-X 
8.0 or more XI-XII 



ERIC 



^ This comparison can be helpful in learning about how ««^8nitudes relate to 
Intensity, but it should be noted that these are approximate relationships only, 
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Another way to compare the magnitutdc of the energy released in an earthquako 
is to compare it to an explosivo foxce of TWi'. A 5.0 Richter Sc^le quake is equal 
to about 20,000 tons of TliX explosives in energy released. (The first atomic bomb 
exploded in 1945 was equal to 20,000 tons of TNT.) 

The next time you hear of an earthquake in the news, find oat what number and 
scale are reported. Then try to compare it with other earthquakes you have read 
about. You may also want to compare their force with an equal amount of TNT 
explosive force. 

Now that you know som'^thing about how to describe and measure earthquakes, 
you might like to make your, own earthquake. After you make your model earthquake, 
you may want < to study it carefully and describa it by the I-XII modified Mercalli 
system. You cannot measure a model quake by Richter scale, but you can make a 
good guess or an estimate by using the -number table above. Ask your teacher for 
the "Make Your Own. Earthquakes" mini-unit. 
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K-\KS YOTO C;7N "EftRriIQUx\KES" 
Stl!ULATION/ROLE PLAYING ACTIVITY 



Do you think there could be an earthquake where you live? Earthquakes c^n • 
happen anywhere in the world. They can happen in low, flat land. They can happen- 
under the sea. They can happen in the mountains and often do. Earthquakes usually 
do more damage in the mountains than on the plains or under the sea. Why might this 
be? You and your class or small group can do some simple experiments, to help you 
find out why. 

You can make a model of a small village (or a part of a larger community). You 
may also want to pretend that each of you liv«8 in a different part of the model 
village or area to make it seem more real. Choose, a fiew of your group or class to 
pretend they are leaders or persons of some responsibiiity in the village. For^ 
example, one could be the village chief or mayor, another a priest or other religious 
leader. Others could pretend they are a doctor, a school teacher, or a storekeeper. 
Each one could tell what he or she would do first. 

It may also be interesting to act out the parts of the various survivors. 
(Remember, If your house or part of the village Is covered by a landslide, you 
would not be one of the survivors.) Each one could tell about what happened In his 
or her area. Think of other persons who might come to the area after the quake. 
(UWICEF officials, government leaders, scientists, etc.) Why might people from 
other parts of the world be concerned about earthquakes in far away pladesf 

31mple steps to make your own earthquake: 

1) . Find a piece of plywood or other sturdy, flat board to wbrk on.. (You 

could use a small work table or desk top If covered with a heavy 
plastic to protect It.) 

2) . Place two yardsticks (or similar flat sticks) on the borrd. 

3) . Attach one end of each of the sticks together loosely with string 

or rubber bands. 

4) . Cover the attached ends of the sticks and the center of the board 

with a bucket of moist sand mixed with a small amount of gravel 
and earth. 

5) . Use your hands to form a valley with a mountain on each side. 

6) . Make some flat ledges or terraces on the mountainsides and on 
~ one mountain make some tall peaks. ^ 

7) . Place some buildings In the valley to form a village or town area._- 

Also place some small houses or other buildings at the bottom of the 
mountain and others on the flat ledgea under the tall peaks. (You 
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can make your own from confjt ruction paper or use pieces of games 
such as Monopoly houcsL and hotels.) 

8) - Make some littlo toads with bridges and some paths leading from 

the village or town area up to the ledges under the peaks, 

9) , You^may want to add^small sticks and twigs for trees, toothpicks 
^ and thread for utility poles and* lines, and other such material 

to tPfjke your' model look more real. 

10). When you have a completed your mountain area model, write down on 
• a piece of paper: 

A-. How many people live in the village or area; 

B. Where there is a ^chool, marketplace, or other place where 
many people woulj^gathcr together; 

C. Which places people are most likely to be at different 
times of the day night. 

Before you start the earthquakes, choose one person in your group to look at 
the second hand on a watch or clock. Use the position of the second hand to repre- 
sent the hour when the earthquake strikes'. Fot example, let each five seconds ( 
(the space between any two numbers on the V7atch or clock face) stand for one hour. 
Each time there is a quake, write down about what hour the second hand was pointing 
to, (You will nieed to let the second hand go around twice each time to represent 
24 hours in the day.) 

Now you are ready to make an earthquake. Earthquakes are powerful, but the 
real earth is very heavy and packed tnore tightly than your model. So start verj; 
gently. Move tfie two free ends of the yardsticks apart a very small amount. Then 
tap lightly on the edge of the board. Watch carefully to see what happens. Earth- 
quakes often have many small shakes or tremors before the main or strongest quake. 
Look for cracks in the earth and small pieces tumbling down frdm the peaks onto 
the ledges. ^ 

Write down which houses or buildings are affected first. Then move the yard- 
sticks juot a bit more, and tap a little bit harder on the edge of the board. 
Stop tq, record what has happened each time and at about what hoars of the day or 
night it wasi. Are roads covered? Do bridges fall in? Are telephone and power 
lines damaged? Remember , you have built a small-scale model. A^y small cracks or 
small tumbling down of material represents a large movement in a real earthquake. 

After your earthquake, count how many houses and buildings ware covered. The 
people in these places should be counted as missing or killed by the quake. How 
many houses or buildings, had some material or pieces of gravel fall on them? Try 
to decide how many people wtuld probably be killed and injured there. Remember to 
check the time of day when each house or building was struck. 

When you have completed your casualty r eport of the number killed, missing, or 
injured, try to decide what other dama^eTvas probably done. What about roads, 
railroads, bridges, utility lines ( if there were any), fir^s started during the 
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auakes veils covered or caved in. food crops destroyed in the fields . or food 
Storage areas covered by landslides? V;ha-. ocher kinds of damage can you think of? 
How is the environment charged? 

Discus, theso things with your jr.up or your class. Then 
thin., you s,„ui. .o Hrst U ^;^^ tStJ:^^l^r^l^r.r, 
^"urag/^n such an e^S^ul' ?ina out the kinds of aid BNICE, provides for , 
them> 

fib bnln-y^S lor^^o^ if ^ffod^^rSt^^ ^ fLftfoy^is^^arS 
such as earthquakes, hurricanes, and droughts? 

(Optional Activity) 

YOU may vant to make another model of a flat plains area with ^^ody of water 
— h'ed-ifh-^^^^^^^^^^^^^ :k 

r^f— ■ Jar i:s^^^^r^Sr£:i^ ^^^i..r 

S roufea«jru*erS fratTelran^ ^ "-^h; „rt'o".o^l: 

-d^x^ rcy^p^a^" ^-^t^:^^^^ 

can be very destructive. 

******** 

NOW you are ready to compare your earthquakes with some .^ia. 
that h"e happened i/recent years. Ask youri teacher -°^\i"5°™^^3^°;,top^i:; 
Also look in your library for books on earthquakes as well as in your encyciope 
and in science and news magazines. 



SS/0776/16 



34 



TO TOE TEACHLR 



This section of the unit has been dosi-ned to use last. It is "^^^^^ted^^ 
orimarily to the third objective - relating human responses to natural disasters 
SXSically change td environment of the child- Through tha use of the other 
sections of this unit (on basic earth tectonics, earthquakes in the U.S., measuring 
earthquakes, and student activities in making model earthq^uakes) we ^ave tried to 
develop a basis for a better scientific understanding of e^'^'^Muakes while at the 
sine time building a foundation for empathic understanding. But students need to_ 
become more sensitive to the human and personal dimensions and to realize that every 
one of us is a potential victim of natural disasters such as e^"*^'!"^^^^- 
scriptions of earthquake disasters and follow-up programs^of disaster 
assistance should be presented as examples of human interdependence - people depend- 
in? on each other. The apparent simplicity of the idea of the "rich ^^^^^lllf.^ 
Ltions giving to the "poor, disaster-stricken" nations may seem imply ^£^2^- 
However, as was presented in the guide to the teacher's kit. all things l^ t^ HgW 

«re linked to eadi other. The overriding imprint i"^«'^«*«P^"'*Sr«^?i5ication of 
ai ^Sl^Wndinia^;r^lationo (Refer to teacher's guide for amplification of 

this concept.) 

.. ********* 

Alfredo Juixan was sound asleep. Tuesday. February 3, 1976. had ^een a^long day- 
The day starts early for most boys in Guateir.ala. There are many ^ uehaceras or chores 
to be done a^ e^ery hour of daylight is needed. Many Indian families are so poor 

th:V';u:fvo:k^early all tLi? waking hours. Ttte law requires ch -en between 
seven and 14 to go to school. But only after they have tended their small crops and 
few animals can many boys be spared the time to gc to school. 



suddenly Alfredo was awakened by a ^eep rumble in.the^grou^^^^^^^ 



He 



was uT^d ^o ge^ti;; up ^t daybreak, but it was three o'clock i"^*^*^^ ""'"^"f ' .^^'^^ 
rSmble sent I chtlf through him. worse than the chill of the February "^8^^ J^'^ — 
Sometimes it gets near freezing in the mountain valleys of Guatemala. Jlfredo and 
his family wefe among the lucky ones. They awoke and rushed out into the chilly 
nittht air into the streets of Tec^an. Guatemala. They .escaped before the stones ana 
adobe brLks of their small house came tumbling down oa them. But.mny of their 
neighbors «.ere not so fortunate. Tecpan. a town of 12.000 people ^^out 33^milc8 to 
the west and a bit north of Guatemala City, was destroyed in 30^^J°"J«; 
of what was left standing after the main quake came tumbling^down in the aftershocks 
that started a half hour later and continued for several weeks. 

But this was not the end. Alfredo was brave. He and his family ^J^^^^'^'*' 
shlD before. He was only ten years old. but he was ready to work to rebuild Ma 
h^e. The picture on the wallsheet shows ten-year-old Alfredo reading while he sits 
e^rdini the family hbmesite- His family is busy searching for food. How do you 
fhSk Alfredo feels? T^hat would you do if you were in Alfredo's place?^ What other 
kinds of needs do you think Alfredo would hr^e? (Although the climate is warmer 
-than oursrre^ember.lt is winter and the dry season. It seldom rains in February in 
that area. The stores and business places have also been destroyesi.; 
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Alfredo had felt the earth move and shake before, but "^^^'^ "^*^J^^"^^^^°^"3ii 
He did not know that a majov earthquake, 7.5. on the Richter Scale, had struck all 
across his country. As terrible as it was in his town of Texpan it was even worse 
tn the to^^s to the north find east. Tr. rfn area several miles wide and nearly 150 
^mnes long. 22.000 people wore killed, 75,000 were injured, and ^"^^^f f 
°ere made homeless. To be homeless any time is bad. But. to be homeless 
Winter to b^ without food and water, and to be injured without medicine and bandaget 
Is more tfrrible. As many as 500,000 children 

bandaga on his injured head h^d no place to escape the cold. ,(See °" 
sheet ) ?he injured had no hospital- and the few lucky ones who were banaaged «nd 
treated had to stay in liospital beds .pet up in the streets.- 

• But the children of Guatemala have many friends. People from all over the . 
wcrld helped through their gifts to UIUCEF. Boys and girls in the US and Canada 
had collected money for UNICEF at Halloween. The money in the orange Trick "Treat 
boxes was used to buy tents at., blankets and medicines and bandages. Some were 
stored fo be ready for cuch emergencies. _ imCEF made ^-^J^^J^ f 
and within a few hours of the quake was providing tents and^ blankets as well as 
medical supplies and wate?.- supply equipment. 

There are many stories of kindness 'and unselfish help following the earthquake. 
The Guatemalan scouting Association volunteered to help UNICEF distribute food and 
emergency supplies. The Scouts have also helped in rebuilding "^ools for the 
Guatemalan children. UNICEF is helping by providing -haAners . nails and other such 
materials for the volunteers to use. - 

But rebaiiJing Guatemala will take a long time and much help is JtiU needed. 
UNICEF is. now working to raise $3 million for the longer te^ to provide Guatemalan 
children with basic services- , ^ 

» A little more than a year before the Guatemalan earthquake, there was another 
earthquake which killed 5000 people and injured several times that ""°^er. oevere . 
damage was done to over 10.000 hx«nes, with many totally ^^"i^^i^^gr 
were wiped out. Large numbers of cattle and other animals died. Schools. marRet . 
p!aces. wads! bridges, and ^ven terraced fields'and irrigation systems were - 
destroje" 1;om thi d^^Btruction ydu might expect that this^vjs a B2j£E earthquake 
like the one in Guatemala- But it was not. It^ barely qualified as a tooderate 
earthquake. " 

The Pakistan earthquake of December 28,'l^74. registerXonly S-J °n^J»;%^i*^^'" 
Scale This was two full number steps below thk 7,5 quake in^^atemala. f° y°^ 
remem;er hJ^ To compare earthquakes on the Rich^^r^Scale? On^Vu step is 60^tlme. 
cri^ater in magnitude or energy released insidfe theWth's crust. Thus the GUatema. 
?raS ^as t^ffh^Thigher. Sat is 60 times 60, or -S^OO-timea powerfuVthan tl 

Pakistan quake! This may be hard for you to believe when the number ki^ed^;"^ 
injured il Guatemala was only four or five times greater^ .But there were some 
. iaportant 'things different about the environment . iTi theseX^wo places. , 

Although Guatemala has high mountains, much. of. the^landN^s fairly flat along 
. the Motagua Fault, the center of that quake. Most of the mount^ains are not nearly 
as steep as that area of Pakistan at the western -end' of the Himalayas. 



But one of 
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the biggest differences Is what the pcpitlation has done to the environment! In 
Pakistan the population grew larg^^r 6V.d people laoved higher on^the slopes of the 
mountains.. Wooden timbers lior buildir.g vsre cut farther up on the slopes. Larger 
numbers of goats and other animals gr^.ac-i on the lif:tle grass on the high slopes. 
Fanners planted crops high and higher, finally the deforestation, the overgrazing, > 
«nd the extension of croppiv'-g did great environmental damage to the land. Erosion 
made great cuts in i:he slopes and steep gorges in the mountainsides. Great sections 
of earth and rock were weakened by lack of true roots and other vegetation. 

• 

When an earthquake of 3r:all or moderate strength strikes such an area, the 
damage is always much greater. The farms and villages in the steep walled yalleya 
and the Indus River valley itself suffered great destruction. There were reports of 
a terrible "rain of boulders" and large landslidea. These landslides set off by the 
earthqusVe were bad enough as immediate killers. But they also buried the valuable 
fertile soil under thousands of tons of boulders and filled in reservoirs needed for 
irrigation. Thus, long after the shocks and tremors were over, the earthquake stiil 
affected their fo..>d production. However, immediately after such an earthquake 
disaster in th.i miodleof the winter, many children who ourvive the landslides and 
collapse of thel^ homes, risk dying from exposure to the cold. The government of 
Pakistan quickly called for blankets, medical. supplies, and tents to save the lives 
of the homeless and injured ' Again UlilCEF was among the first to respond with over 
$150,000 worth of emergency aid. Within 24 hours of the order nearly 2000 tents 
were airlifted from New York to Rawalpindi, Pdcistan. There they were trucked immed- 
lately to base camps at points where the roads were blocked by landslides. From 
there Pakistani helicopters carried them into -isolated areas as they did with bales 
of warm blankets supplied by UNICEF. (See the pictures in the wsllsheet showing the 
trucks loading bales of blankets and the helicopter picking up bales and other 
supplies to fly to victims of the earthquak^.) 

o . 

Mafty people work together and depend on. each other in time of emergencies. So 
do many organizations. Both the United Nations Disaster Relief Organization and the 
United Nations Development Program made special contributions of $20,000 each to 
UNICEF. . Pakistan International Airways flew the supplies from Kennedy Airport in 
New York without charging UNICEF. Many volunteers from a variety of other private 
and government offices helped in every way possible. . ' 



Shortly after the quake a team of UNESCO aeiamologists vss sent to study the 
earthquake's movements and help the government plan ways to avoid such disasters In 
the future. The Pakistan Forestry Service is conducting experiments and planting 
more trees on the slopes. Other agencies are trying to help farmers plan ways to 
protect their environment and themselves at the same time. These include building 
better terraces, planting fruit and nut trees on steeper places instead of growing, 
grain, and teaching farmers generally abiut good .conservation practices, .It is also < 
important for them to learn how to build safer homes from simple, inexpensive material. 
(Housed made of mud and wattle witK strong timber supports withstood the earthquake 
where they were not struck' by boulders and landslides.) 

But the problems in northern Pakistan are still great. The lesson Nature teaches 
us all is that we must take cere of our environment or it will not take care of our 
needs . We must learn that we are all interdependent with our environment . 
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Ue all live^on the very thin crust of the 
earth's surface. 

This crust is broken into several large 
sections called pldtes . c 

The movement of these plates, sometimes 
■ called continental drift, causes 
earthquakes. , 

Earthquakes can happen anywhere in the 
world. 

When tnpjor or great earthquakes strike near 
cities and towns, people are often 
killed or injured, and their homes, 
schools, and other buildings may be 
destroyed. 

At such times people depend more on each 
other,,. dnd that's waht UNICEF is all 
about. 

You can help other children in earthquake *• 
town areas through UWICEF, 
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United States Committee for UNICEF 

^ SCHOOL SERVICES 

» * A future for every child. 



WORLD ENVIRONMENT — OUR OCEAN SEAS AND 
THE WATER" CYCLE 



Objectives ; Tc demonstrate the importance of water to all forms of life on 
this. planet and the need to cara for our water environment; 

To provide simple demonstrations of the hydrolbgical cycle 
• (water cycle); - 

\ To show how the oceans relate to everyone's basic needs and how 
we depend on the seas for many things w^use in ocr daily life; 

To show how the actions of each one of us affect the water envir- 
onment we all share on this planet. ^• 



Materials : j A classroom globe . ' 

•'Water, water../' issye of UNICEF *s World 

Three clear drinking water, glasseg, a- gJLass flask, several small 
clean glass bottles for collecting water st>ecimens, a watch 
glass or similar shallow ^lass dish or dishes 

■ ■ • ' ^ -. ' 

Celery, potatoes, apples, oranges, cucumbers, or other similar 
fruttsor vegetables . . ^ * 

Red and blue food coloring and salt . ^. 

- / ^ ' ^ ' • ' 

/ Heating device for boiling water 

o to 12 inch square of grassy sod and similar square of bare earth 

Two trays or shallow aluminum pans and two basins or pans large 
enough to catch riHioff from traye ' " 

Two dozen ice. cubes and two small pieces of thin cloth 

Two sprinkler cans pn4 a large funnel (plastic gallon jugs^ can be ^ 
mi'.de into srcj.n;cicr.i ,yi:l 3 funnel can.be mi»de from. an inverted 
Piastic gallon jug wiLli thV bottom cut out) . • • 

, Washed silica sand, at least a half gallon ' 

Coliform bacteria test kit / . 

* . • * 
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Levels : and 4-8 

. . G ■ ■ . ' ^' 

Procedjjres for Kindergarten through Primary Grades 

' ' ' 

Although thfe concepts and objectives in this lesson may seem somewhat complex 
for teaching at these levels,, it should be noted that young children are naturally 
attracted to Water Since most children love to play with water, this natural 
inclination and Interast can be used to advantage in teaching this unit to young 
children. 

In teaching the*concept of water as important to all forms of life, we must 
first Hnk directly with the children's experiences the importance of water to_ 
their l^es. The following capitalized parts may be read to the children as tKey 
are or paraphrased as appropriate for your class: 

WHAT IS WATER? WHO NEEDS IT? ' 

Hold up a clear glass container of water for all to see. Accept all, answers 
and continue the discussion until each child so motivated has an opportunity to 
respond. J^ater is something we all take so much for granted that we seldom think 
of defining it. The World Book Dictionjary lists its first definition as: 

The liquid that constitutes rain, oceans, rivers, lakes, and 
ponds. Perfecyly pure water is a transparent, colorless,. , 
tasteless, scentless compound of hydrogen and axygen. It 
freezes at 32'*' Fahrenheit or 0"^ Centigrade, boils at 212" 
Fahrenheit or 100*? .Centigrade . 

Some children may surprise you and use ice, steam, moisture in the air as examples 
of water. If not, try 'to ask questions that suggest water might sometimes' be fro- 
zen solid, boiled, or evaporated. 

' ■ " . . ' . 

Many answers may emerge in response to WHO NEEDS IT? Some may think first •of 
fish and other forms of animal life that live in the^iiyater. Some may think of 
plants and other= forms of vegetable life. Others m^ think first of our need for „ 
water to drink, to cook, and to wash with. The important concept for children to 
develop is the idea that we all need water. 

r ■ " ; ' ' 

WHERE DOES WATER COME FROM? 

to 

Answers will range from the water faucet and drinking fountain to* the sky or 
Wells and river, lakes, and oceans. In the discussion help chxidren. see that all 
answers are right. Water does not come from any one place. All water we see and 
use has at one time or another been in the sky, under the ground, in a stream or 
lake, and in the ocean gnii raianyi other places between. 

I ■ ' ■ ■■■ — ' ■' \ . 
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MOST OF THE WATER ON OUH PLANET IS IN THE OCEANS. LOOK AT THE GLOBE. CAN YOO 
'SEE 'THAT THE OCEANS VER ABOUT THREE TIMES AS MUCH OF THE EARTH AS THE LAND DOES? 
THIS WATER, IS ALMOSl aLL SALT WATER . ONLY A VERY SMALL AMOUNT OF WATER (about three 
percent) IS WHAT WE CALL FRESH WATER . > MOST OF THIS FRESH WATER IS FROZEN NEAR THE 
ARCTIC AND ANTARCTIC REGIONS AND IN SNOW FIELDS AND GLACIERS ON HIGH MOUNTAIN TOPS. 
THE FROZEN WATER MELTS VERY SLOWLY. IN SOME PLACES IT MAY STAY FROZEN FOR HUNDREDS 
OF YEARS. THIS MEANS THAT WE HAVE VERY LITTLE FRESH WATER TO USE, AND WE MUST USE. 
IT WISELY. WE WILL.^LEARN MORE ABOUT FRESH WATER LATER. 

, l^ERE DOES WATER GO? ' \, V 

This is a very open-ended question. Many. i:hildren will talk of water running 
in small streams into larger streams and rivers and finally into the seas and 
oceans. This idea of the interrelationship of all water is important. A delightful 
storybook enjoyed bj^^^oung children for many years may be shared at this time. 
Paddle to the Sea ^^Holllng C. Holline> .«,r 

■■ <tf 

V. ■ , • 

* ' ' Water in Living Things ■. ^ . 

r . ■ 

. , Another kind of answer to this quesrtion is also important,* WATER GOES INTO 
/Ato BECOMES A PART OF ALL LIVING THINGS. Explain that each of them is made up of 
moi;e* than ofce-half water -- more nearly two-th^lrds- ALL PLANTS AND ANIMALS ARE 
MACHE UP OF A IaRGE AMOUOT OF WATER. To demonstrate this, ask children to do a ^ 
simple experiment^ Bring various fruits and vegetables siich as potatoes, apples, 
oranges, or cucumbers to class . Have the children" weigh each one on a small sensi- 
tive scale* and record the weight. Then have them carefully cut each one into very 
thin slides so that several surfaces will open 'to the air. These slices should 
then be placed in a pan or on sheets of aluminum foil or wax paper tto* protect win- 
dow sills, atid furniture from stains. L6t them dry for two or three days and .weigh 
them again. Then compare the before and after weight^s. 

WHY ARE THEY LIGHTER NOW? THE DIFFERENCE BETWEEN THE TWO WEIgIhTS IS THE WATER 
WHICH WAS LOST. WHERE DID THE WATER GO? DO y6u THINK PART OF THE* WATER FROM THE 
r FRUITS AlfD VEGETABLES THAT DRIED OUT IN YOUR ROOM MAY NOW BE A PART OF YOU? HOW 
i. COULD THAT feE? Explain that they were breathing the air in the classroom while 

the water in the fruit'3 and vegetables was evaporating . ' ■ ■ ' 

' This experimeat can be done in less time by placing the slices in direct .sun- 
light and* can help introduce solar evaporation t6 the children. Also a variatlk^n 
of the evaporation expfciriment on page four qf the **Water, water..." Issue of UNICEF's 
" World can be achieved by placing naif of the slices 'in the sunlight and half in the 
shade. 

IF YOU HAD. EATEN THE FRUIT INSTEAD OF CUTTING. AND DRYING .IT, WHERE WOULD THE 
WATER BE? 

Explain that part of the water would stay in their bodies for a while, while 
part would evaporat^t^rom their skin as perspiration, and the rest would be passed 
through their bodies as waste water. 

SS/0876/21 . . 
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Anothcr important concept to be developed in. this lesson is the importance of 
water quality. If living things, plants, and animals are to grow and be healthy,, 
they need clean, fresh water. The next exercise can help children see that just 
any water will not do.^ 

Fresh Water and- Salt Water 

WE LEARNED BEFORE THAT MOST OF THE WATER ON OUR PLANET IS SALT WATER. HUMAN 
BEINGS AND MANY OTHER LIVING THINGS NEED FRESH, CLEAN WATER TO LIVE. 

To demonstrate this need, two small, inexpensive potted plants may be used. 
Have the children observe each one carefully and record the size, color and shape 
of each plant and its leaves. Then add fresh watei* to one. plant and salty water 
to the other. (Mix about one teaspoon rait in a half cup of water.) Observe them 
closely at the beginning of the day ar.d at regular intervals each day. Record the 
difference in' the health of the two plants. 

Explain that the salinity or aaltiness of water is only one problem we must 
be concerned with. There are ..lany other things that make frssh water unsafe or 
unuiiable for certain needs. (See suspended solids and bacteria exercises on pages 
six and seven of this unit.) 

■ ■ ■ \ 

WATER MIXES WITH MANY THINGS, AND THIJSE MIXTURES ARE. CARRIED INTO PLANTS MEN 
THEY ARE WATERED AND INTO ANIMALS WHEN THEY DRINIC. 



Red, TC'f.iite ,and Blue Celery 



^ You can easily demonstrate how things travel into plants from water. Place a 
few drops of food coloring in two glasses of water. For an interesting color 
effect, use one glass with red coloring and one with^blue and keep a third (control) 
glass v?ith clear water only. Put several freshly cut celery stalks in each glass. 
Let stand overnight and cut across the stalks at an angle. Then have the children 
'Observe closely horj the food coloring was carried along inside of the stalk. Explain 
that all living things use water to carry various nutrients from cell to cell.^ just 
as human beingo use water to carry nutrients to all p^irts of their bodies. Thus, It 
is important that the water we drink have nothing added or mixed in it that would be 
unhealthy for our bodies. ^ 

Ref^r to tlfe UNICEF's World "Water, water..." edition. Emphasize how most of ^ 
us just take clean water for granted. We seldom get sick from watdr in our country. 
Explain that chilfiren In many parts of the world suffer and die from many diseases 
caused by unsafe water. Then read about "The 48-Hour Miracle" that UNICEF is help- 
ing to bring to many children in villages in Asia, Africa and Latin America. 
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As . 
i_. . 
(1) We 



Procedures for Middle and Upper Grades ' 

With a somewhat more sophisticated approach, intermediate grade and junior 
high level students can also gain from discussing some of the same basic questions^ 
introduced in the preceding sectioxj for"K-3 use. (Conversely, K-3 children as well 
may benefit from this section where the teacher chooses to adapt it to the level 
of interest and ability of a particular group.) However, older children will be 
better able to conceptualize cause and effect relationships over. a greater time 
period and see a more dirett relationship between their actions and the quality or 
deterioration of our water environment. They will also be better able to concep- 
tualize the hydrological cycle and see the increasingly difficult problems of 
providing enough fresh water for an ever-expanding population of water lisers . i 
was introduced previously, 97 to 98 percent of the water on our planet is ocean 
water. The implications suggested by these figure,s are basically twofold: (1) 
must exercise great care In planning the wise use of our, very limited fresh water 
resources; (2) If the world population either continues its present growth or 
increases its per capita demand for fresh water, we must find practical ways to . 
convert ocean water to fresh water. 

We offer the following series of experiments/activities designed to help stu- 
dents understand the water cycle and humankind's interdependent responsibility for 
the water environment . 

Demonstrating the Water Cycle 

One. of the simplest ways to see the physical processes of the water cycle as 
it exists in nature can be demonstrated in just a few minutes with easily access- 
ible materials. Heat some water to the boiling point and pour it into a (preheated} 
drinking glass. Rotate the glass carefully until the aides are moistened to the 
top. Put some very cold water in a flask or other glass container which will rest 
on and slightly down in the glass of very hot water. .(If another glass is to be 
used, be certain that it is of a much greater cone shape to avoid the top glass 
sticking or causing the bottom glass to break.) 

The students will observe water evaporating from the hot water source, con- 
" dSi¥ing otTtTie bottom of "th"e^""^ precipita- 
tion into the hot water. Discuss these steps of the water cycle and ask for , 
examples of their parallel steps found in our natural environment. 

Simulating a ^mple Watershed 

A simple way to demonstrate a variety of .natural phenomena in the use and 
misuse of fresh water in a wateroHed area can also be done in the classroom with 
readily accessible materials. Cut- a small piece of sod fairly well filled with 
a liJalthy grass cover. - It nped be no larg,er than an 8 to 12, inch square. Make 
an' ,her piece of similar size, using bare 'soil. To begin, both pieces, should be 
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equally moist throughout- Place each on a shallow pan or cookie sheet to allow 
maximuin drainage. . Elevate one end of each model watershed with a brick or similar 
object. Be certain the elevation is the same for both models, approximately 10*- . 
The low ends of the trays must be placed in a basin or cake pan ia such a way as 
to catch the runoff from each tray. X^ithout breaking either piece, try to see 
that the sides of th« two squares on the trays are slightly higher than the center, 
forming a valley. 

Then place ah equal number of ice cubes (a dozen or more) in a thin cloth or 
netting across the highest end of the valley on each square. Sprinkle the ice 
cubes and cloth' with an equal amount of warm water to initiate more rapid melting. 
Additional sprinkling may be done as needed. This procedure can be used to simu- 
late the action of spring runoff from melting snow and ice. The experiment can 
also.be done In a shorter time period by slowly pouring equal amounts of water 
from sprinkler cans on each model watershed piece. If sprinkler cans are not 
available, plastic gallon jugs with small holes can be used. This procedure can 
be ussd to simulate the action of rain on watersheds. 

In either case students will observe: 

(1) That the water is retained better by the sodded 
watershed model; ^ 

(2) That the water whi^ch runs off of the sodded piece 
is cleaner than^the runoff, from the bare soil 
watershed; 

(3) That small ridges of erosion begin to show on 
the bare soil model. 

Discuss parallel examples of this found in real watershed areas and the 
actions that can be taken to better control rapid runoff (flooding), erosion, and 
stream pollution by silting. How can the actions of each one of us make such 
problems better or worse? Also discuss what happens in such streams to the various 
'forms of life that depend on a clean water environment. What must be done for 
human beings to use such <^ater? 

'. . 

A Water Filtration Model 

A further exercise that is not difficult and that requires simple materials 
' can demonstrate one way to treat dirty, polluted water. First, make a, simple model- 
water filtration system. Use a large funnel (or construct a funnel-shaped water 
resistant container such as a plastic gallon jug with the bottom cut out and small 
holes punched in the screw top) . At the bottom of the funnel place a piece of 
folded cloth to k^ep sand from being washed through. Then fill the funnel with 
clean washed silica base sand. Take muddy water, (visibly polluted water such as 
the water from the bare soil watershed experiment if done In sequence) and pour it 
into the top of the funnel, let|:ing it filter slo'.^ly through the sand and collect 
m a clean glass below. Repeat the process if necessary until vater is noticeably 
cleaner. 
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Suspended Solids in Water 



Another simple experiment can be used to demonstrate suspended solids in 
polluted or dirty vjater. Suspended solids can be from a wide variety, of sources, 
but they chiefly consist of silt, living or dead animals, animal tissue or wastes, 
human sewerage, and industrial wastes. 

Have studentd^ collect a variety of visibly dirty water samples from nearby 
rivers and stteams. Try to get samples from above and below outlets for local 
industries and city or town outlets of ^waste water. Also collect .samples from^ 
lakes, farm ponds and from street gutters after a rain storm. If your school is 
near a sea coast or sounf'. or some other saltwater inlet, collect and compare salt- 
water samples, too. (Be certain to caution students to use care and wash tjieir 
hands after collecting any samples.) 

« ' ■ ' 

Bottles of clear glass of equal size should be filled and labelled as to 
source. Then have students shake the bottles vigorously and record the different 
times necessary for the watet in each bottle to clear- Also compare the amount of 
solids that settle out in the bottoms of the bottles idlli the volume of clear water 
on top. 

Questions for discussion: 

(1) Which water sources seem to have the most suspended solids? 

(2) What might some of these solids be? / 

(3) Do some samples have an area of settled out solids at the . 
bottom with clear water above and yet another layer of matter 
at. the top? If so, what does this indicate? (Example: lighter- 
than-water materials such as oil, grease, or other petroleum 
products or other particles of matter that float.) 

(4) Is the clear water now less polluted ? Is it unpolluted? 

» 

With regard to question #4, students should know that removal of suspended 
""Tofldo Wd floating- debris-or-oil^-is-an-important first step in treating polluted 
water. However, only a test for bacteria and other disflolved materials can deter- 
mine the drinking quality of water. Sewerage treatment plants have holding tarjs 
and filtration systems x^here such suspended and floating material can be removed, 
but the clear water is then treated chemically. 

Testing for Bacteria 

There are various tests and chemical treatments for bacteria which are 
described in chemistry and other science books ^ but few are easy and safe for c 
elementary school classroom activities. For this reason we suggest using a test 
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kit without harsh chemicals, such as the coliform test kit prepared by tha Kemtec 
Education Corporation of Kensington, Md. (See bibliography and resources for 
address and price.) ' , 

Use water from several of the fresh water sources sampled in the previous 
exercise as well as clear water samples . Place one milliliter or about^lS drops, 
approximately one-fourth teaspoon, in a test vial a^^^^f °" J" « . Jif^.^^ " 
24 hours. If coliform bacteria are present, the purplish Solution in the vial 
will froth and turn a yellowish color. If you have enough test vials, let each 
student test a different source, listing the time and place each sample was taken 
and the results observed. ^ 

Coliform bacteria are a particular bacteria which come from the intestinal 
tract of animals, including humans. High levelsof coliform may indicate a serious 
pollution of the water source. It is important to note that the frothing of the 
liquid in the vial and the color change does not itself indicate the water source 
is polluted by any other specific forms oflbacteria, 'but rather that it contains 
coliform bacteria, and more' testing is necessary to determine just how it may bs 
polluted. Neither does an aosence of a positive reaction assure U8 thit the watv-.r 
is unpolluted by other forfns' of bactrtia. Nevertheless, this is a very important 
test, as the amount of coliform is most often the main factor in testing w..echer 
or not a stream or other water source is likely to be polli'.tsd. 

/ 

A Simple Saltwater Experiment 

The following exercise can help students learn more about salt water and 
demonstrate one of the properties of a solution, as well as demonstrate the 
power of the sun in' the evaporation process. ^ 

Put a small amount of clean sea water in a "watch glass." If sea water is 
not available, mix 5 grams (one teaspoon) of table salt to 100 grams of water (a 
little less than a half cup) and stir vigorously. Although a watch glass is 
preferable, other small glass dishes may be substituted if several students want 
to try this at the same time. Use equal amounts of the same salt solution. Some 
glass dishes may be placed in a tightly closed container, set out in the open 
classroom, placed under a lamp, in a shady area, and others placed In full sun- 
light as much as possible. Have students record the conditions under which their 
test dishes were placed and the approximate time required for the water to evap- 
orate. Compare and discuss these differences. 

In all cases have students observe the material remaining in the watch glass . 
or dish, xaste the residue. (Samples should be from basically, clegn sources; . . 
' however, point out that" bacteria cannot live in a dry salty environment and thus 
salt is often used as a preservative where refrigeration is not readily available.) 

Why was the salt residue not vlfible before the water had evaporated? Esplalft 
• that real sea water is a solution of water and various mineral salts. In a solu- 
tion the dissolved mineral salts are not visible. 
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Point out that the sun fias a verv great power to evaporate v/ater, and this 
solar £OMer is the primary force in the dynamics of the hydrolcgical or water 
cycle. , 

* 

Make Your Own Solar Still 

Ah x)ptional project that might be undertaken by an interested student or 
group of students is that of making a small-scale solar still. There are better 
^nd more detailed descriptions than we can offer here in various science books, 
rfTV and we recommend student research before attempting to bu^ld one. However, a 
^ - solar -still is a Simple device which can be used to convert salty (saline), .brack-, 
ish, or other poUifted water into fresh, cle^n water. . It can be built relatively 
easily from readily available, inexpensive materials. 

A pan of impure water is enclosed by a sloping transparent cover, trapping 
both solar energy and the water vapor heated by that energy. As the water vapor 
comes in contact with the sloping glass, plastic, or other transparent material. 
, it condenses and runs down the slope into a second pan or trough which is used co 
catch and store the distilled water. Such a simple ctiU can demonstrate on a . 
small scale a process that may become more widely used on. a large scale as clean 
fresh water is found to be increasingly scarce (due to increased population and/or 
increased per capita consumption). . • 

How We All Depend on the" Seas 

This is one exercise that students at all levels can do. Challenge them to - 
make a list of the many ways that they and their families depend on the oceans 
and seas. Although the lists at lower grades will more likely be shorter, intro- 
duce the exercise at all levels by initiating a discussion 6 f some of the various 
categories to be included. For example, the oceans and seas as: 

(1) fisheries; (2) aquaculture "farms" and other food sources; 

■ (3> mineral resource beds; (4) trans pb routes; (5) tidal 

power sources; (6) research laboratories; (7) recreational 
areas; and (8) settings for art work and other ©esthetic uses. 

« 

Some -students will need more introductoify discussion than others, but those 
who appreciate a challenge should need only a minimum' of discussion. Followup dis- 
cussions should includ'e w&vs in which we work together and depend on each other so 
we all share the resources the seas to meet our coumion human needs. Emphasize 
J our increasing Interdependeucfl as we aei^end more on the seas. •-> 

For an additional exercise for those students who need further challenge in 
this area, ask them tomake a list of things they and their families have and use 
that are totally unrelated to the oceans and-seasx Point ouc that nothinfi should 
be on that list that has in any way come from the sea or is made up of materials 
or living things that depend in some way on mineral resources or any form of life 
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f rom the sea. Note that this is one of those rare assignments where the most 
thoughtful students will likely produce the shortest lists. 



Conclusion 

In srmraary, we know in general how important our water environment is. But 
sometimes we forget it or act as if we did not really believe it. 

We know that the seas cover three-quarters of the earth's surface. But that 
can be misleading if we think there is an inexhatistible siipply of water,. Few 
people realize the very small amount of water tW^re is on our planet. According' , 
to Jacques Cousteau, "If the earth were the size of an egg, all the water and all 
the oceans, streams and glaciers would be but a single' drop on that egg's shell." 
That drop of water could not be spread out to cover three fourths of the egg's 
surface because of the surface tension cf the water droplet. If could be done, 
that very fine layer of water would then compare with the average depth of our 
oceans on this planet. V - 

The fact that our water environment is sp limited is even more difficult to 
accept when we remember that only three percent of that drop of water would be 
fresh water and that much of it would be frozen in snow and glaciers. 

We know that all life depends on water in some form, in the ocean, on land, 
or In the air. Without it no form of life on our planet could exist. Even, those. / 
few simple organisms that can survive without air must have water.. 

Although few of us have ever had to go without water for very long, we know 
what it is like to be thirsty on a hot, dry day even for a sl^ort time' We can 
understand why it-is very. important for children all over the world to have safe, 
clean water to drink. For this reason in more than 70 countries UNiqEF Is' helping 
to provide safe, clean water for children. Refer to the enclosed "Water, water..." 
issue of UNICEF's World . Also see the enclosed picture oheet ^'Global Interde- 
pendence and Worldwide Weather" (part rrfnhe weather unit)7 Note the two pictures 
of drought above the caption "Too little water and its ef fects ;oh^ land and people," 
and \he third picture showing*^ a UNICEF well-drilling tig in operation. 

We know that we are all dependent on such fresh, clean watei; to drink if we. 
are to live. But it is harder to see how we are all dependent on the oceans and 
se§s, too. Many of us live far from any great body of water, and it appea-.3 that 
we do not depend on the seas for bur life. But we must remember that if it were. 
net for the evaporation of water from the seas into great cloud and weather systems, 
our fresh water sources would soon dry up. And we are equally dependent on the 
seas for our food, whether or hot we ever eat fish or seafdods directly. The plank- 
ton, small organisms sometimes called the "grasslands of the sea," absorb; the 
mineral nutrients from the sea. Other forms of life din the sea feed on the plankton, 
and a variety of birds and land animals eat them. Through this complex food chain, 
a higher oxAev of animals is nourished at each "link" in the chain, and eventually,, 
at one level or another, human beings depend directly or indir<»ctly on food from the 
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Discuss and emphasize the following points. We all have a vital stake in 
protecting our water environment in our local comitiunity and in our global seas. If 
we pollute our water, we hurt others and ourselves. If the industries we support - 
with our purchases of goods and services pollute our water with industrial wastes, 
we also have responsibilities for that, too. We must choose more wisely what we 
buy and "consume , and we must insist that these industries uso methods and materials 
which '/Jill not destroy our water environment in producing those goods and services. 
The effects of our actions are interdependent with each other and the environment 
we all share. Some say we and our businesses and industries cannot afford to do 
what is necessary for a clean water environment, but we mlist consider the cost to 
all of us if we fail to do so. 

If we aren't willing to pay the price for protecting 
the seals environment, we will ultimately have to pay 
the price of destroying it. 

Read the above statement, by the Office of International Environment Affairs of 
the Sierra Club. Ask each student to think carefully about it. What price might 
each of us have to pay eventually if we fail to protect our environment? 



******** 



Careers and Water Environment 



With the greater awareness of the importance of our water environment, there 
are increasing opportunities for young people to work in water-related careers. 
Discuss some of these careers and invite school counselors and resource persons 
from your community to talk to the class about opportunities for careers in science 
and technical fields related to areas such as water management, environmental sani- 
tation, and the/. marine sciences. For a booklet on Training , and, Careers in Marj^ 

Science, write to the International Oceenographic Foundation, 10 Rickenbacker 
Causeway, Miami, Fl. 33149 and enclose 50 cents. For the slide set "Safe Water: 
A Basic Human Right," including a convraent'ary and teacher's guide and an activity 
sheet on water-related c- reern, write Co the U.S. Cc^mmittee for UNICEF and enclose 
$3.00. ■ 
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United States Committee for UNICEF 

# SCHOOL SERVICES 

A future for every child. 

*■ ■ . ■ 

WANTED: SOMEONE TO CARE FOR EARTH 




Our Earth is in need of pampering. It has been overused, misused, and ^ 
thoughtlessly exploited in the. past with little concern for its future 'welfare. ' 
Before it's too late. Earth must be spared a thought in the general planning and 
preparing for life. 

' After decades of despoiling the air, the water, the soil — and in so doing 
also affecting our own well being — it's time to make amends to the damage we ve 
wrought. Millions of tons of chemicals have pervaded our atmosphere through the 
use of chemicals which are an essential part of an industrialized setting; pesti- 
cides and fertilizers, indiscriminately used, have 'infiltrated our soil and passed 
on into the food chain, often to the detriment of both human and animal health. 
Domestic and industrial waste, sewage and other undesirable matter have found 
their way into our water and so polluted it for human and animal use. 

" Acid" Rain" ' 

A few examples taken at random suffice to indicate the extent tc which we 
have polluted our environment: for instance, more then 100 million tons of sul- 
• phur dioxide are released into the atmosphere over Europe and North America every 
year by industry, according to an Econopjjc Commission for Europe Report published 
in October 1975. This discharge is .responsible for what is known as "acid. rain 
or "acid snow" over large areas of Europe.^ What is even more serious, a;Lr streams 
carry the pollutants far from their source of origin — the heavily industrialized 
areas of Europe — to produce the acid rain. over southern Norway. In fact, 
according to the report, \iistant areas are more severely affected than the point 
of emi^ion. In Norway fish are depleted in the lakes and rivers and the report 
oredicts that the yield of forests will drop by 50 percent in the next 30 years 
if sulphur dioxide pollution continues to increase at the current rate. Sweden, 
Denmark, Finland, the Federal Republic of Germany and the German Democratic 
Republic are also feeling the adverse effects of acid rain. 

In the city of Sao Paulo, Brazil, the River Tiete is visibly polluted by a 
stench-ridden blanket of brown foam which is an overaccumulation of detergents in 
raw municipal sewage and industrial wastes dumped into the river. The neighbouring, 
country of Argentina is anxious to prevent the wastes from being carried into the 
Parana and Plate Rivers to which the Tiete is linked. Sao Paulo has the reputation 
of being one of the world's most heavily-polluted cities and of the 200 species of 
birds existant in the area in the early 1900' s, only six have occasionally been, 
seen in the last two years — one belongs to the buzzard family and feeds on 
garbage!. 

Dumping wastes into the sea has serious repercussions, as the Japanese of 
Minimata found out in the I950's when over 100 people were poisoned by mercury 

./ ■ ■ 
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polluting the fish caught in Minimata Bay. Effluents, from a chemical facttory at 
Minimata containing organic mercury compound^ were allowed to flow into Minimata 
Bay and the fish in the bay accumulated the mercury in such quantities that fish 
eaters began to show symptotr.s of poisoning. In 1958, -however, the chemical plant 
stopped pouring its effluents into the bay. This is an extreme caser-but it 
teaches a lesson. ' . 

Climatic Changes ... 

Some experts believe that if all known recoverable fossil fuels were consumed - 
as is likely within the next 150 years— atmospheric carbon dioxidfe (CO5) could ^ 
increase by nearly 170 percent. This would be serious since, together with-other 

ollutants, CO2, by affecting the intensity of incoming solar radiation, could lead 
-tt) changes in our climate* 

\ Numerous other examples come to mind, but one more will suffice: th-at of the 
deadly aerosol sprays used on insects both in the home and in the field. In : 
Britaih alone, 10 million such sprays are bought each week. Some scientists are 
of the \plnion — although others debate this ~ that at the present rate of 
increase\the upper atmosphere of the Earth's layer-of ozone could be reduced by 
30 percent\in 20 years time. This could lead to climatic changes as well as. to 
an increase^\in ultra-violet radiation, which is a cause of human skin cancet. . 

Action is Und , ^ Way 

= \ 

Serious as \he situation is, we may be able to "save"^ our Earth from further 
destruction as f arv as pollutants are concerned, for at both global and regional 
levels "action is underway. The United Nations Environment Programme" (UllEP) set 
up a global environmental assessment program.^ Earthwatch'' , during 1975, as 
recommended by the Stockholm Conference in 1972 when UNEP was created. Within 
this program, a Global Environmental System (GEMS) and an International Referral 
System (IRS), have been set up, the latter providing sources of environmental 
information. The aim of IRS is to ensure that all information on pollutants and 
all queries regarding the (effect of specific chemicals are available through a 
co-ordinated process, while GEMS will coordinate monitoring of pollut&nts and also 
initiate specific monitoring activities of global concern. Although monitoring 
and exchange of information exist already at national and regional levels, there 

is no co-ordination or "foc^jL point'* for these activitieso It E«th^ i^s^^ 

taken care of, it must be do.\3 on a global scale to get results. 

Data Interchange ► 

IRS will promote world wide Interchange of environmental Information and pro- 
vide an internationally acceptable method of identifying and compiling sources of 
environmeii4^ '-tl Information," so that an enquirer can be referred to a contact or con- 
tacts in any part of the world. A headquarters unit based at Nairobi, Kenya, has 
been set up nnd this is linked to a network of national (later to include regional 
and sectoral) focal points being set up all over the world. At the IRS national 
focal prints. Governments can register sources of environmental Information 
coveri.7 ; ail aspects — geographic, ecological, developmental — to serve the 
nation and to promote within each country an awareness of IRS' uses. Already 
nearly 6(, nations have agreed tb become partners in the IRS network and to set up 
/national focal points. Experts hope thit by the end of 1976 IRS. will have 
reglsteted ;Aout 10,000 sources of Information. 
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At present IRS headquarters provides an ad hoc referral service with the co- 
operation of some IRS partners who pcrmli: the Nairobi unit to draw upon their 
natural resources on a selective basis for the benefit of the- International 
cotmiunlty. 

IRS seeks. to work hand in' hand with other Institutions Interested In the 
exchange of specialized Infonaatlon, such as the Universal Systetns for Information 
In Science and Technology (UNISIST) and United Nations Educational, Scientific 
and Cultural' Organization (UNESCO)-sponsored national documentation centers. In 
late 1975, the International Oceanographlc Commission (IOC) accepted an inter- 
agency co-ordinating role for an inter-disciplinary Marine Environmental Data and ' 
Information referral system (MEDI) . MEDI in closeljr linked with the information 
exchange component of UNEP's Mediterranean Actlojn Plan and with the, Food and 
Agricultural Organization (FAO) Aquatic Science and Fisheries Information System 
(ASFIS). IRS is also providing financial support to the Environmental legislative 
Information System (ElIS) of the International- Union for the Conservation, of 
Nature (lUCN) which concerns itself with environmental law, especially in developing 
countries oh a global scale. Similarly, with IRS support, the FAO catalog of Cur- 
rent Legislation on Environment and, Natural Resources (CLENR) is being helped to 
expand its services to developing countries. 

Monitoring System ^ 

GEMS, another part of "Earthwatch", is a monitoring system co-ordinating 
regional and other monitoring operations around the world. It> Includes as an 
Integral part of the system the monitoring components of other rarabers of the UH 
family. 

A monitoring activity novj being expanded with UNEP (GEMS) support in the 
World Weather Watch (WWW) system for monitoring background atmospheric pollution. 
This has been operational since 1971. Atmospheric baseline stations are belng^set 
up Qjx a global basis to jneasure the chemical composition of precipitation and long- 
term trends in aerosol and CO2 concentration which are relevant to the study of 
climatic changes. Seven such stations are already operational in Canada, United 
States of America and the Soviet Union. Developing countries will also be setting 
up similar stations* For Instance, Kenya plans to establish one during 1976. 

Apart from baseline stations, regional stations are also being set up to 
measure background pollution, but with the additional aim of studying changes in 
atmospheric composition related to regional land use practices and the long range 
transport of atmospheric pollutants. More than 50 regional stations are now in 
existence and a complete global network would comprise up to 200 stations. 

/■' 

Another project deals with monitoring of oil pollution along the main shipping 
lanes in the Atlantic and Indian Ocoans and is being carried ou£ under the 
Integrated Global Ocean System (IGOSS) pilot project in marine pollution. UNEP, 
along with the World Meterological Organization (VJMO) and the Inter-governmental 
Oceanographic Conmission (IOC) of UNESCO are Jointly involved. 

Other monitoring activities involving UNEP include a co-ordinated Mediterranean 
Pollution Monitoring and Research Programme in which laboratories and institutions 
in the Mediterraneaft region will participate; a UNEP/PAO pilot project to monitor 
tropical forest cover with the aim of defining, systemizlng and. If necessary. 
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adjusting methodologies used and a global a£isessment of soil degradation (FAQ/' 
UNESCO/UNEP) to coinci^le with the UN conference on Desertification in 1977. 

"Earthcare* * ' ' ^ . 'i 

Non-governmental groups include ''Earthcare'', an^ international' conference 
which coincided with World Environment Day on June ,5, 1975, at which scientists, 
conservationists, diplomats gathered to examine the environmental problems we 
face* It was co-sponsored by the Sierra Club and"i:he Nation^'l Audobon Society 
in the USA- The American World Watch Institute, set up in 1974, is helping 
research on the monitoring of food, and environment ar health problem^. " Th^ere are 
many regional monitoring programs such as the Co-operative Study of Caribbean and 
Adjacent Regions, the Antarctic Research Programmes and Tsunami- Warning System 
' (Japan) . 



Following 1975 World. Environment Day , at^'"fiarthcare" petition with 192,000 
signatures from 25 countries was presented to UNEP's Executive director Referring 
to the protection of ' the global environment as a basic human irlght. The petition 
gave three examples in which human rights were denied: mercury, poisoning, 
neglect of tropical rain forests and the reduction of the ozone layer- 

' \y 

c It is a charge that incriminates all of mankind. We are probably all guilty. 
It is not merely someone or the other person who must act. Everyone' of us should 
maintain a close watch over Earth to restore it to good "health.'* 



>V Vc * * * * ic ic 



This article was prepared by the United Nations Development Programme 
(FEATURE/2, ^ March 1.976) and- distributed 'through the courtesy of the 
U.S. Committee for UMICEF This piece can also be used effectively 
with the elementary teacher's kit #5420, "Teaching About the Child -and 
Uorld Environment," available from the U.S. Committee f or. UNICEF for 
$2.50. 
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7, a body tt water - 

8, a Boall word preceding words 
beginning with vowels 

XO, to move swiftly and qr'^kly 
II. a bad storo with higj: nds ^ 

and onich rain 
13. jthe bottoo layer of a piiia; also 

the outer layer of the earth 
Ih, not cold 

15, to change from liqui d into vapor 
20. thi opposite of sou: 
' 21. something that all aving things 

need to survive 
2'*. tc give money for 5. to. purchase 
Z7. solid part of the earth/ a surface; 

gfcflind or soil 
50, v^en heated, ithis is vfcat ice vdll do 
^. flowers -srees, shrubs, herbs 
33« an error; a crack in the earth's crust 
3*1. average weather conditions of a region 
35, a circle . / 

37, except 

38, a folding bed 

39, to not tell the truth 

il* l^e.wtb'and its inhabitants 
If?, to furnish 

Mf. a source of water , 

2000 poiinds , . 
47. to take interest in ' , 

to si^>ply or give materials 
^f9. small black or red insect 
50, goes with pepper-on the table 
^, requii^ements 
5*^.. very damp 
,j 55. general state of tl^ body 
' 57. that imaginary line on which / 

the Earth rotates ^ 
58. movements on the surface of the water 

of ten having vMte ^aps . 



ACHOSS (CONT'D) 

60i the high point of a wave or 

mountain ridge 
62, not "on" 

6'f. to finish or come to a dose 
65. a puffy, often vdiite. formation 
in the sky 

67. not here; away ' 

68. the layer of the earth beneath the 
crust; a wooden frame around a fin 

70. to cook water until it bubbles 

73- to caution 

75. the side of , corner of 

76. pronoun 

77. to warm 

7B. :bread is made in this form 



DOWN 

1. a planet 

2. a small enclosed truck 

3. water that falls from the sky ' :. 
^. up6Etv 

3* a land form larger and higher than a 

6. neither > '. 

9. large body of salt water 

12. a shaking of the earth's crUst along 
a fault line 

13. a large iind mass 

16. the northern most point of the earth 

^' is the Nor^h^_ 

,17. either. ' ', ' ' 

18. a sigh of relief 

19 < 'to float from one place to another 

' 21. to come in first - ^ 

22. to build again 

23,. to damage or kill 



DOWK (COtiT'D) 

Zh> to make dirtji to contaminate 
25. imaginary story in our minds 

during sleep 
26» a long narrow tube thmug)! 

which water flows 

28. a preposition 

29. not wet 

32. to place oneself ic a chair 

%, thtf' center of the earth or rn apple 

36. a large ice mass 

37. how the v-ind noves 

58. not dirty ^ 

1^0, the round, flat objects we eat off of 
'il. atqiospheric conditions oa any day 
lf2. to change position; adjust 

43. to foretell the future 

44. us 

kS, a winged insect similar a butterfly 
; 5X. fundamental.^^ 

53. free from danger 

54. air movanent - 

56. a spot one can't get loff one's- clothes 

59, a long aarrow top or crest of .mountains 
61. basic part of a substance 

62..^ many times . ^ 
63. dirt 

66. frozen flakes 
69. a watch tells this 

71. frozen water 

72. ' the time or number of years a person 

has lived 

74. a deep break in the earth's crust 
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ANSIJERS TO THE EmriRONKENT CROSSWORD PUZZLE 



ACROSS 



7. 

fl. 

10. 

11. 

13. 

14. 

15. 

20. 

21. 

24. 

27. 

31. 

33. 

34. 

35. 

37. 

30. 

39. 

41. 

42. 

44. 

45. 

47. 

48. 

49. 

50. 

52. 

54. 

55. 

57. 

58. 

60. 

62. 

64. 

65. 

67. 

68. 

70. 

73. 



Sea 

An 

Run 

Hurricane 
Crust • 
Hot 

Evaporate 

North 

Water 

Buy 

Land 

Melt 

Plants 

Fault 

Climate 

Ring 

But 

Cot 

Lie 

World 

Supply 

Well 

Ton 

Care 

Provide 

Ant 

Salt 

Needs 

Wet 

Health 

Axis 

Wave 

Crest 

Off 

End 

Cloud 

Gone 

Mantle 

Boil 

Warn 



75. Edge 

76. It 

77. Heat 

78. Loaf 



DOWN 

1. 

2. 
3. 



t 

6. 

9. 

12. 

13. 

16. 

17. 

18. 

19. 

21. 

22. 

23. 

24. 

25. 

26. 

23. 

29. 

32. 

34. 

36. 

37. 

38. 

40. 

41. 

42. 

43. 

44. 



Earth 

Van 

Rain 

On 

Mountain 

Nor 

Ocean 

Earthquake 

Continent 

Po^le 

Or 

Ah 

Drift 
Win 

Rebuild 

Destroy 

Pollute 

Dream 

Pipe 

At 

Dry , 

Sit 

Core 

Glacier 

Blows 

Clean 

Plates 

Weather 

Shift 

Predict 

We 



46. Moth 

51. Basic 

53. Safe 

54. Wind 
56. Stain 
59. Ridge 

61. Element 

62. Often 

63. Soil 
66. Snow 
65. Time 

71. Ice 

72. Age . 
74. Rift 
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Environmental Bibliography and Resources — Weather 



Boo ks 

Adler, Irving. Weather in Your JAfe_, (New York: John Day Company), 1976. ^ • 

Intermediate. s> r.r^,q 

Approaches such topics as effects of weather, the source of rains and 
wind, air masses, and weather forecasting. , 

Anderson, Lonzo. The Daj: the Hurricane Happened. (New York: Charles Scribner- s 

Sons), 197^. Primary and up. ^ • ^ v,A^-^■^r.cf • 

A moving, deli'ghtful story of children experiencing a hurricane hitting 

the "island of St. John in the Virgin Islands. ' 

Feagle, Robert G. and others. W eather ModiXicatiou in the Pub3i£ kiSESS t . 
(Seattle: American Meteorologica3 Society and the Universiv^ of 

Washington Press), •197^- a.- ' -p 

A study for 'the layman and scientist of the policies and practices oi 

weather modification from several perspectives. 
Gribbin, John. Forecasts, Famines and Freezes . (New York: Walker and Company), 

19?6. . . X -P 

The author examines the enormity of the climate crisis in terms ol woria . 
economies, food supply and' politics. He ..also reports attempts by 
scientists to understand the forces that change climate. 

Hess, W.N., editor. Weather and (y-iinate Modification. (New York: John Wiley 8= 

A resource for anyone interested in the science and technology of weather ■ 
modication and its legal and social, implications. 

Navarra, John Gabriel. Wdxle Worl_d V^^^^^ Doubleday 'Sc Company, 

Inc.).. 1968. Intermediate/ Junior Hi^. ,, 4. v, 4-v,o 

' An e:c^.ii;ation of the wide-ranging^ effects of a World Weather Watch of tne 
World .lete-®j£i]i)Sifcar. Organization. 



O the r Re_gQurces aiid Instruptipnal Media for Tea chers . 

Alexander, Tom. 'Ominous Changes in the World's Weather.^' Reader's Digest . 

No. 705 (July 197^)» T 4--^ 

The effect of cooling and heating are equated with fear of ..a future ciiraatir 
change, affecting popuHation and food production. 

• ••'Climates of the World. U.S. TJepariment of Commerce, iniiv.i .-onmonlr,! S<^i enoe 
Servloos A'lmini f5i-j.Bt-.i0n, Envn Tojmir.i,t.fin Rata Service, /Reprinted 1972. 
Available from, the U.S. Government Piini.ing Office. 35 cents™ 
Good teacher reference covering the features of rlimate, maps of wor].dv.-:i.de 
temperature, and precipitation. 
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Giant Hurricane Tracking Chart. Available from the U. S. Government Printing - 
Office, 10 cents. ^ . 
A 17'' X 13" map^of the East Coast and Gulf of Mexico. Useful for 
recording; hurricane movement. 

' Kellogg, William W. . Climate Change and the. Influence of Manls- Activitj.es £n 

the Global Envi ronment. Prepsured by Mitre Corporation. and distributed by 
National Technical Information Service, U.S. Department of Commerce,. 5205 
^Pt. Royal Road, Springfield, VA 22151. (September 1972). 
A talk presented at a conference on energy, resources and environment. 

Schneider, Stephen H. with Lynn E. Mesirow. "The Genesis Strategy: Cla^ate 
Change and Global Survival.' The Futurist Vol.;X, No, h (August 137b). 
Explains climatic fluctuations, predicts further fchanges in climate and 
proposes the establishment of agencies, to monitor resources and plan 
needed food reserves. 

School Packets -on Temperature . Precipitation, Hurricanes , etc. Free on request 
from the National Climatic Center. 

•'Servsiits in Space. ' Produced by Lenls Research Center of the National 

Aeronautics and Space Admirdctration. Color sound film, 20-25. min.. Avail- 
able free to schools. To or^er, write Sunray Films, Inc., 3200 Carnegie 
Avenue, Cleveland, OH kkl2.3» 

Shows the current uses and vast potential of earth-oriented satellite 
photography and data acquisition. . , 

Weather Ma£s. Booklet produced by the Department of Eprth Sciences, SUNY College 
at Brockport, Utica Street, Brodkport, NY ikkZO. 

Includes information on weather maps and how to use them in local weather 
study. Bibliography included. ■ . 
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General Environmental Bibliography and Resources 
' (Including Related Agencies and ^Organizations) 



Books . 

Adler, Irving, The Environinent, (New York: The John Day Publishing Company), 
1976. Intermediate, 

A description of .the life-giving cycles of nature; how these are being 
• disrupted and .what we can do (and are doing) to return them to their 
■ proper balance. 

Bendick, Jeanne.' T3ie Shap? of the Earth. (New York: Rand McNally & Company), 
1965. Intermediate. 

The author talces' particular interest in the effect of the earth's round- 
ness on all the. forces of the earth' s ^outer face, such as climate and 
weather. Although such pther aspects ^ as ice, wind, water ,^ and earthquakes 
change the design of the face of the earth, the author* feels that the 

earth's roundness will always exert an effect* / 

■ .. . 

Bloome, Enid. , Ijie Air' We B reathe . (Garden City, NY: Douuleday & Company), 1971* 
Primairy. \ 

Tells how we as individuals can contribute to figlit for cleaner air. 

Fuchs, Erich. Looking .at Map_s. (New York: Abelard-Shuir.and), 1976* Intermediate. 

Starting" dth a" child's immediate environment, the author leads the reader 
into an understanding of map language, map forms, and the various types of 
maps. ' , . 

Gavel, Margaret. .S^arr ora DcmJ^ (New York: Dodd, Mead & 

Company), 1971* Intermediate. 

Here are the simple do's and don' ts which show how each and every one- of us 
can. help in those small, vital ways to make this world a bettor ;place to 
live^; 

McCamy, James L. ' The Quality of the Ba\arQnment (New York: The' Free. Press), 
1972. • 

A hook qcquaintipg people vdth aJ.l aspects of the environment from a 
specific: and .broad base, in order to identify and define the problems, 
then to investigate ways for bringing about possible change. 

Miles y Betty > Save The Earthl An Ecblo^ Handbook for M_d_s. (New York: Alfred 
^A. Knopf, inc.), *.197^o Intermediate. ^ , • 
This collection oi. poems, nax-rations, and projects for children shows 
some of' the eartH'^^ .problem^, de6<:-ribes various solutions, and gives . 
suggestions for i-el.>?,ted activities, niobrilly -orj ented. 

Kational Aeronautics ' and Space Administration. Eaxth Pho^o^firap^^ from Gemini VI 
Tfar ouf^ VII. (Washington^ D.C.: U.S. Government Printing Off iceT; I968. 
Contains a sampling of photographs of terrain and weather taken during 
Gemini flights. 
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Shuttlesworth, Dorothy E. Clean Air - Spar kling Water . (Garden City, HI: 
Doubleday & Company, Inc.), 1968. Intermediate. 

Through a story of one community's efforts to combat pollution, we see the 
plight of all of us affected by foul air and filthy water. 

yhat Are We and You Gonn a Do? (New York: Ballantine Books), 1971. Intermediate. 
A compilation of children's letters to Senator Gaylord Nelson about the 
environment. 

Wilcox, Howard A. Hot-House Earth. (New York: Praeger Publishers), 19^. 

Intermediate/Junior High. a.,. ' 

Global heat may become a danger by melting ice caps and flooding coastlines. 
Cautions. and solutions suggested lie in an intensive and inmediate devel- 
opment of solar technology — particularly in ocean farming. 



Other Resources and Instructional Media for Teachers 

A Dicti onary of Air P ollution Terms. Available from the Air Pollution Control 
~ ' A^ncy, Vk) Fifth Avenue, Pittsburgh, PA 15213. Junior High and up. 
A foar-page foldev of common terms, in the study of air pollution. 

Air Pollution Pamphlets. Free pamphlets can be obtained ftom your local 

Tuberculosis and Respiratory Disease Association or the national efface at 
• 171^ Massachusetts Avenue, NW, Washington, D.C. 20036. 

"A Message to Our 3-5 Billion Neighbors on Planet Earth from 2.200 Environmental 
Scientists.' UNESCO Courier . Vol. Zk (July 1971)- 
Quick overview of enyiitjnmental problems. 

Career Choices. Available from the Enviitjnoental Protection Agency. 

Ccyiect. k UNESCO-UNEP environmental newsletter. Single copies free. 

C^^B .-r-vation Yearbook s. Information on these available ttm the U.S. Government 
Printing Office. 

Dawson, Bichard G. "Forecasting the Future of Spaceship Earth: ^ approach to 
Environmental Education." The Science Teacher. ^P^<'f^^^973 J ■ 
Tunit helping students identify current problems and future .leeds on 
"spaceship earth." 

"Ecology and Environment: A Selected last, of Books. ^^t^P|: ^^^^ 
Transparancies, Slides for School la^ranes.-' (Albany, MY. '•taw 
gSStio^ Dei^artment Bufeau of Sc^ A 12-page 

bibliograpl^- " . 
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Editore' Declaration on Interdiscipliiiaiy Environment Education." Social 
Education. Vol 59i No. 2 tFebruary 1975). ^ ^. * 

Ajoint statement viewing the environment as an "interrelated web of 
components" discussed from a' three-point position: integrated design, 
interrelationships of environment » and interdisciplinary solutions. 

Elementary School -Packet of Publications. Av«i3Able from the Ihvirohmental 
Protection Agency. . - 

"The Environment Crisis." Social Education. Vol. 55^ No. 1 (January 1971). 
Special issue devoted to environment from a global perspective. 

Handbook of awironnental Education Strategies. (Albany, NT:, State Education 
Department) , 1972. , , , . ' 

A- compilation of learning activities centered on basic concepts underlying 

man's natural and social existence. > 

Kellner Robert. "To Catch a Falling Star" Environment Education Implementation 
StrateCT^ Handbook Produced by Project I-CrE. ' ' 

This handbook is a detailed description showing step-by-step the process ot 
implementing an environmental education program in a school district. 

King, David C. and Cathryn J. Long. "Environmental Issues and the Quality of 
life." Intercom . Mo. 82 (Septea&er 1976). Available from the Center for 
Global Perspectives. a *■ 

Considers natural, built, and social environments and how humans respona to 

and shape their enviromiients. ' 

Marlett, Robert, editor. ''Current'Issnes'lnlSEvironmental Education — 1975.'' 
Available from the Hational Association for Environmental Education, 
Good teacher resource material on educational programs, materials, aiia 
general environmental concerns. 

-^Nature and. Resources. DNESOO pubUcation. (Available from TIMIPDB, 19,0. Box %3» 
Murray Hill StaUon, New York, NI 10016. $2.25 per singLe copy, »6.00 . 
yearly^ subscription. ) ' 
A quarterly newsletter including scientific research reports. 

Pollution Game. Produced by Games Central, c/o AST Associates, Inc., 55 Wheeler 
Street, Cambridge, MA 02138. $30.00.^ Teacher Vs. Manual. Grades 5-12. 
Students weigh the problem of the consequences of pollution (air, noise, 
and water) against the cost of abatement progc^ms. ' ■ 

Primary Science -Discovery Seritis s - Concepts and Processes. Instructor Ourriculwn 
Materials. 8 sets. «'f.95 each* Available from lnstruo|»r Publicati/>ns»-Jnc, 
Danville, NT lVt57. / . ■ ' ^ . \ 

Each set of full-color posters considers one topic divided into nine areas, 
with teacher* s notes. Three sets related to Air and Weathei;, the Earth 
Around \ib, and the Waters of the .Earth. 
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Pro.iect I-C-E- Catalog of Media Resources . Available from the Instruction- 
Chiiriculum-Slnviroriment Center. . i j 

- An omotated bibliography of films, filmstrip, kits, games, books and 
booklets, and educational programs on the environment. 

Quigg, Philip W. "Environment: The Global Issues." Headlines Series. No. 217 
(October 1973). Available from the Foreign Policy Assocxation, 3^3 East 
if6th Street, New York, NI 10017 Sl.25. ' ' ^ 4.^1^™^+. 

Special environment issue on world resources, development, growth limit^i- 
tioDB. and the I3K Conference on Human Environment* 

Banger Hick. A children's nature magazine publisl^ed by the National WiD.dlife 

FeTi^^tion. Filled with facts, photographs, games, puzzles, and projects 

as well as trip suggestions. Single copies of educational reprints free. 

Sammartono, Susan. ' Environment and Development." Communique,; No. 19 
(April :,t?73). Available from the Overseas Development Council, i/J./ 
Massachusetts Avenue, N.W., Washington, D.C. 2OO36. - ^„ 
A pamphlet on poXTution as a threat to the environment. Bnphasizes the 
roles end responsibilities of developed and developing countries. 

Science Investigation Series: Self-Directija£ Acti^ties |pi Middle/Opper 
' Grades. Instructor Curriculum Materials. 6 setso »4.95 each. 

r^J^ety of full-color study posters, including study and work sheets. 

The topics include: Plants, Air and'Weather, Earth Changes, AniJnals, 

Water, Energy and Matter. „ . 

Wheeler, James and Nobuo Shiinahara, "Toward an Scolo^cal P|^JPJ°*j^!^j 
Education: Part 1." Phi Delta Kappan. Vol. LV, No 6 (February 197^;. 
Good teacher referencTSk the ethical aspects of the ecological crises, 
and the formation of attitudes and habits of mind and character as they 
relate to nature. 

"World BO Index" Available from the National Wildlife Federation. 

PuSished annually this pamphlet analyzes our environment in several areas. 

World Health. The magazine of the World Health Organization. • 

liiSirdevoted to environmental concerns of the air, sea and land include 

Augixet/September 1971 1 May 1972, and November 1973* 

■ . ■ ■ ■ / 

Your World , Mjr World : A Book for Young Environmentalists: Produced by the U.S. 
Environmental Protection Agency. 1S73. Intermediate. 
An excellent booklet touching on needs and probleaiB in our society and 
vfliat r^ yt be done. . ' ' 
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Environm^^^ AS?nci.es and Organisations 

Air Conservation and Smoking Program, American Lung Association, 17^0 Broadway, 

New York, NY 10019 . -ca tc-^t^ 

Air Pollution Control Association, ^t^OO Fifth Avenue, Pittsburgh, PA 1521^. 
American Conservation Association, Inc., 30 Rockefeller Plaza, New York, 

NY 10020. ■ „ 

American Forestry Association, 919 - 17th Street, NW, Washington, D.C. 2000b. 
Association for Childhood Education International, 36l5 Wisconsin Avenue,' NW, 

V/ashington, D.C. 20016. 
Association for Supervision 8c Curriculum Development, 1701 K Street, NW, 

Suite 1100, Washington, D.C. 20006. 
Center for Global Perspectives, 2l8 East l8th. Street, New York, NY 10003. 
Citizens- for Clean Air, 502 Park Avenue, New York, NY 10016. 
Conservation Education Association," P.O. Box ^+50, Madison, WI 53701 
The Cousteau Society, Inc., Box 1000, , Bridgeport, CT 066OI. 
. -Energy and Man's Environment, 022^+ SW Hamilton, Suite 301, Portland, OR 97201. 
Energy Research and Development Administration, Office of Public Affairs, 

v;ashington, D.C. 205^5. . p 4. 

Energy Research and Development Administration, Technical Information Center, 

P.O. Box 62, Oak Ridge, TN 37830. „ tt Crsrsc^o 

Environmental Education Project Office, 8OO Highview,. Drive, Antioch, 11. buuu^. • 
Environmental Education Task Force, The University of the Stateof New York, 

The State Education Department, Albany, NY 1222^+. ' _ , ^ 

Environmental Protection Agency, ^tth and M Streets, SW, Washington, D.C. 20tbU. 

Environmental Science Services Administration, .Environmental Data Services, 

^ ' U.S. Department of Commerce, Washington, D.C. 20^+02. 

* Friends of the Earth, 30 East it2nd Street, New York, NY 10017- 

Food and Agricultural Organization, /United Nations, Room 2258, New lork 

NY 10017. * 
International Oceano'graphic Foundation, IC Rickenbacker. Causeway, Miami, Fl 331^+9. 
Keuitec Educational Corporation, P.O. Box 57, Kensington, MD .20795. 
Lamont-Dqherty Geological Observatory, Route 9, Palisades,, NY ,10964. o >, i 

Maine Environmental Education Project Tixle III, Yarmouth Intermediate school, 

Yarmouth, ME 0^+096, . - 1 . . . 

National Aeronautics and Space Administration, Educational Programs Division, 

Washington, D.C. 205^+6. ' »• • 

< National Association for Environmental Education, 59^0 SW 73rd Street, Miami, 

FLV 331^3. ' „ 
National Audubon Society, II30 Fifth AvenU'3, New York, NY 10020. _ 
National Climatic Center, National On eardc- and Atmospheric Administration, D542, 

Federal Builrlinp;, Ar.heville, NC 288OI. ' . ^ ' 

National Council for the SocdsI Rl.nriiep, 3 515 V/il son Blvd., Arlington, VA 22209. 
National Earhhqugke J.iif onnn hi.oii Sf^rvJ'-.o, Bor ?!7i'i''', B.;uv<rT Federal Center, 

Denver, CO 80225* 

National Education Association, 1201 - l6th Street, NW, v/afjhington, D.C. 20036. 
' ■ National Geophysical and Solar-Terrestrial Data Center, National Oroann". nnd 

Atmospheric Administration, FnviroTiineiital Data Service, Boulder, CO bO302. 

National Education Association, 1201 - l6th Street, NW, Wa.sh.-i ngton , D.C. 2OO36. 
National Science Teacher's Association, 17^2 Connecticut Avenue, NW, 
Washington, D.C. 20009. 
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^l^iS^^iimfe Federation, ' ^^'^K'^^^k'^^^''^^' ■ 

Se Oceaiiic Society, 3131 Fillinore, Si^eet, San F^gf 
Prolect iX}OS, Qk3 Fox Meadow Road, Yorktotm, NI 10590. „ street. 

S^jeci (Instruction - Curriculum - iSnviroiment), 1927 Main Street, 

Green 3ay, WI J'^Spl ... n tv,^ ,^T«i*.ntal Affairsv 10^ Mills 

The Sierra Club, Office of International ftivironfflental AXtaxre, ^ 

Onite" .aSil; Di».t.r Belief Orsa^^tic, «5 Ave^e,, ncor. 

Kew lork. ^10017 i«di«ton Aveme, 12th Floor , Mew lork, 

United Hattona Snvironuent Program, HOJ Kejcmew"" • 

DHBSCC; Pilirtfd Nations Boom 22D1, Wew loik, KZ IJOl?- gg 



Worla^^logicl Orsa»i^ttoa, M. A««e Giuaeppe^tta. Oeneva. 

Svdtzerland* 
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Environmental Bibliography and Resources -- Water 



Books 

As inov, Isaac. ABC's of the Ocean . (New York: Walker & Company) , 1970. Primary 
Explicit pictorial a-b-c of marine life and i^esources. 

BarlOT^e, Sy. Oceans. (Chic^igo: • Foliett Pub lishong Company) , 1969. Primary. . ^ 
Introduces oceans, wave actioii, continental shelves, other undersea forma- 
tions and a variety of plant and animal life. Suggests new uses of the 
ocean by "seafarmerg" and oceanographers. • 

Barton, Robert. . Atlas of the Sea . (New York: The John Day Company), 1974. 

Presents a wide-ranging look at the sea, from the driving force of its 
tides to the exploitation of its resources. u 

Behrman, Daniel. Exploring the Ocean : UNESCO and Itjs. Programme . (Paris: UNCECO), 

Deals with exploration, pollution, interdependence of total environment and . 
the. future — "what can be and what should be." 

Berger, 14elvin. The New Water Book . (New York: Thomas Y. CrOT<rell), 1973. 

Upper Primary/Intermediate . . " 

Tells a complete story of v/ater from the water molecule to its properties, 
its role in life cycles, and its use and misuse. Some water experiments 
are included. . . - , • 

Berger, Helvin. Scientists at Work ; Oceanography Lab. (New York: The John Day 
' Company), 1973 

Discusses the.daily activities of oceanographers at the Woods Hole Oceano- 
graphic Institution and lists some of their current research problems. 

Brox^n, Joseph E.- The Sea's Harvest . The Storv of Aauaculture. (New York: Dodd, 
Mead & Company), 1975 . 
Explains reasons for farming the sea and fresh water, and describes faming 
operations. Well illustrated. 

Buehr, Walter. Water : Our Vital Need. (New York: W.W. Norton & Compkny) , 1967. 
Intermediate/Junior High. j j 

Background information on water, what it is, and the many ways we depend on 
it. Good chapter on desalination, but needs updating. 

Elliott, Sarah M. Our Dirty Water . (New York: J. Messner), 1973. Intermediate. 
° Stresses clean water as everybody's business. Shows how waterways and 
drinking water have become polluted. Discusses ineffective and unenforced 
laws and points to immediate and future needs in this area. 
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Fisher, James . The Wonderful World of the Sea. (Garden City, NY: Doubleday 6c 
Company), 1970. " ' u i 

Tells the story of the sea how man came first to fear it, next ..to chal- 
lenge it; and finally to ransack its secrets. 

Rolling, Rolling Clancy. Paddle-to - the -Sea. (Boston: Roughton Mifflin Compafiy), 
1941. Primary /Intermediate. 

Story of a young boy-v7h(^ carved the figure oi an Indian in a canoe; christened 
it Paddle-to-the-Sea, and set it on a snowbank which the spring sun was turn- 
ing into a mountain stream. The. trip thtoiigh the Great Lakes, down the Saint 
Lawrence River, and over Niagara Falls to the Atlantic delightfully demonstrates 
an important part of the watercycle. 

McConnaughey, B.R. and gayard Uarlow. Introduction to Marine Biolofiy . (St. Louis: 
The C. V. Itosby Company)., 1970. 

A textbook pn marine environment for teacher background. See particularly 
Chapter 19, *^4ati's Impact on Marine Environinents . " 

Michelsohn, David Reuben and the editors of Science Book Association. The Oceans 
in Tom.orrow's World . How We Use an^ (New York: Julian 

Messner), 1972. * . 

Good general book on oceans with emphasis on endangered environment and the 

future • , 

.Peterson, Ottis. Junio r Science Book of Water . (Champaign, II.: Garrard 
Publishing Coiiipany), 1966. Primary /Intermediate. 

Discussion of the nature of water, the water cycle, importance to plants and. 
animals, water pollution, and the oceans. Dated, but the basic vater science 
information and concepts are still useful. ■ j 

Popkin, Roy. Desalination : "Water for the World's Future . (New York: Frederick A. 
Praeger)^ 1959. 

A. thorough examination of the economic and socio-political tactors of desalina- 
tion. Escplains the processes used, huw each works, ^where they are useful, and 
.he approximate costs. 

Russell, Helen Ross. Water. A Field Trip Guide . (Boston: Little, Brown ^nd 
Company), 1973. . ' 

Discusses the properties of v/ater, the water cycle, the need for water, and 
its uses by plants and animals. 

Stone, A. Harris and Dale Ingmanson. Drop by Drop : A Look at Water . (Englewood 
Cliffs, N.J.: Prentice-Hall, Inc.), 1971. Intermediate* 
/ A collection of simple experiments dealing with some of the interesting facts 
' about the physical and chemical properties of water. 

/ . ^ : ' < ^ . . ^ ^ _ 

, . / - . ^ .. ........ 

Other Resources and Instructional tfedia for Teachers ^ ^ 

Coliform Test Kit . Produced by ICemtec Educational Corporation. 

25 tubes lactose broth, complete, instructions. Cat. Order #3-302. . .$21 .50 
Mini-kit, 5 test-tube kit ^ Cat. Otder #3-302A. . .$5.00 
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By seeing ^ ^^^n^tio color chanse that occurs in a lac tape broth, students 
-.usily and safely test iror the presence or absence/of Escherichia-coli 
(indicative of animal waste) iu v/ater supply. / 

Heyerdahl, Thor. '*How to Kill an Ocean. Saturday Revlev/ (November 29, 1975)» 
Warns of the clanger of killing our oceans. Presents plankton as the onep- 
most significant protein element in the sea, and its importance to h^iman 
survival. 

Natural Water in Good Shape , Report; USGS Circular 460-E. Available free from 
uses Branch of Distribution, 1200 S. Eads Street, Arlington, VA 22202. 
A report summarizing data from hydrological stations in 37 states concluding 
that monitored streams remain relatively undefiled and that water quality in 
the natural environment is generally good. / 

The Ocean. Scientific Americjan (San Francisco: W. H. Freeman & Company), 1969. 

A portrayal of the ocean as it has become known to scientists in the last two ' 
- decades. A look at every aspect '<of the ocean its origin, structure, 
nature, resources, technology, and effect on man. A comprehensive study 

"The Oceans*" Produced by Schloat Productions of Prentice-Hall Lledia, Inc. 

2-color sound filmstrip with program guide, 75 frames, 16 min. , $44 with 
disc, $50 with cassettes. > 

This program sho\^s the importance of the ocean flora and fauna and supplies 
specific examples to shov; adaptations and relationships in our increas- 
ingly crovzded, * hungry world. 

Sea Frontiers . An illustrated bimonthly magazine produced by the International 

Oceanographic Foundation covering varying topics relating to the oceans and 
seas, with a book review sec tio i. 

Sea Secrets . A bimonthly question-and-ansv/er series published by the International 
Oceanographic Foundation. 

Training and Careers in Marine Science . (Revised, October 1973X. 50 cents. 
' ^ A pamphlet produced by the International Oceanographic Foundation covering 
oceanography, the necessary training, possible career opportunities, and 
general, reading material available. . . 

/ ■ • 

•Voices of the Water." Produced by Schloat Prociuctions of Prentice-Hall Media, Inc, 

2-color sound filmstrip with program, guide. 80 frames, 9 min.., $44 with 

disc, $50 with cassettes. '''.1. * . ; - 

A sensitive nature appreciation study stressing the urgent necessity for us 
to abide by nature's rules and maintain the Mpper balance. Covers such 
aspects as v;ater/air cycles, food/soil pro'^uct-i on, dft-oiuposition,' i?.election, . 
extinction, interdependence^ evolution.. 



Wat^S? A Precious Resource , photographic display set. Available, from the United 
Nations Bookstore, United Nations, New York, NY 10017. $2.00. 
A set of eight 13V* x' 19^* color photo sheets, each focusing on one aspo^-t of 
' water, covering the topics of x/ater as vital to life, fresh water, droughts ^ 
and floods, dirty vzater, /safe water, water freely used and abused, industry, 
and food ^jrom inland and ocean v/atersy 
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Environmental Bibliography and Resources ~ Earthquakes 



Books 

Anderson, Alan H., Jr^ The Drifting qontinents, (New York: G.P. Putnams' Sons),^ 
^' 197i« Intermediate, 

. Exce-llent coverage of the theory of continental drift, and the forces, 
movements and resources in the ever-changing cruist of the earth, 

Branley, Franklyn M. Shakes . Quakes and S ,bj,fts.; ^rth Tectonics,. (New York: ^ 
. Thomas Y. Crowell" Co.')', 197C ""Xntennediate, . 4. j 

"simple explanations of our chang.in? earth: the evolution of continents and 
the forces that reshape the face of the earth. 

Briggs, Peter. The. Great Global Rift. (New York: Weybright and Talley), I968. 
Intermediate. , .. ■ 

, Explores the Great Global Rift system and its effects un .our world. 

»lirewn, Billye Walker and W^te^r R. Erown. Hp.stpricaX Cata^trpiphes:. ^t h fiuakes 
(Reading, Ma: Addison-Wesley) , 197^. Intermediate, 

Discusses major earthquakes throughout, history and the means developed to 
measure their force, \ 

Calder, Nigel. The Restless Earth : A R'iport on the New Geology:. (New York: The 
Viking Pres'sJT 1972. 

An in-depth pictorial description of the theory of plate tectona.cs. 

Coffman, Jerry L. and Carl A. von Hake, editors. Earthquake .Histgr^ «f th| 

U nited States . Revised edition. Publication #ifl-.l. Produced by the Netionai 
Oceani(irand Atmocpheric Administration, Environmental l»ta Service. Avail- 
able frtm the U.S. Government Printing Office. $2.80. 

Includes graphs and, maps of prominent" earthquakes in the U.S. through 19/9- 

Cray ton, Keith; The Crust of the Earth : The Story of Geology. (Garden City , NY: 
The Natural History PresBy7*1967. 

discusses the structure of the earth and the forces that change its face. 

Golden, Frederick. The Movin g Continents, (New York: Charles Scribner's Sons), 
1972. Intfiimediate. " ^ 

A scientific "detective story" describing, the step-liy-etep process of the 
earth scientists who i)iec6'5 totsohViox fit^fy^^rvtox-y evidence, to confirm their 
• s^heory of plate tectonics. ■ ' 

Ladyman, rhyllis. Inside the J^rth^^ (New York: "William R. Scott, Inc.), 1969- 
Intermediate. 

Combines words and pictures to describe the earth's structure and naVaral 
phenomena such as geysers, earthquakes, and volcanoes. 
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lauber, Patricia, Eaxth^.;\iei<:es: Nej Scientific Ideas About Hoj; aiid Why^ the^ 
Earth Shakes, (NeV York:' ^ Random House) , 1972, Intermediate. 
J)eVcribes^ famous eaithouakes, and explains nen theories about their causes. 

lauber, Patricia. Thir Restle^^^ (Ne\.' York: Rcoidom House) , 1970. 

Intermediate. 

Discusses recent theories on the forces that shape and change the earth. 

Matthev.'S, William H. , III- The Story of Volcajioes and I^jthj;upkes. (Irving-On- 
. Hudson, NY: Harvey House, Inc.), i969« intermediate. 
A study of volcanoes and c'-.r thquakoj and their effects and influences on 
the face of the earth as v/ell as on human societies. 

May, Juliaji. the Earth Gjaa^^^ (Nei/ York: Holiday House ) , 1969- Intermediate. 

Simplified e^qplajiations of continental drift, the currents in the earth's / 
licuid mantle, and earthcuakes. 



Navarra, John. Ga))riel. Na t u r e S tj^^^^ (Garden City, NY: The Natural 

History Press) , 1971.'' ! 

A description of fierce natural phenomena (earthquakes, volcanoes, thund^er- 
stoinrs, etc.) that have brought grief to so many people. The author examines 
the liistorical aspects of these events and explains their causes. ./ 



Sullivan, V/il. -in. Continents in Motion: Pk-.^-^FP^^ ^^Ps^^'.^.' (Nev; York: 

McGro'-Hill Bock Company), 1^^^ " / . ' 

Reveals hov; several discoveries confirmed* the continental drift theory, 
ajid unravels many mysteries of evolution, earthquakes, volcanic eruptions, 
vanished lands, and recycled oceans. / 

Tufty, Barbara*.. 1001 C^uestions ^syiered About Natural Lajid Disasters. (Nev; York: 
Dodd, Mead & Cornpaj:iy)V 1969. " ' ' " ' ' / /■ 

Analyzes natural land aisaste^rs through a question and £msv;er approach. / 

V/eiss, Malcolm E. Lands Adrift. (Ne\* York: Parent's Magazine Press), 1^75- 
Intermediate. 

Explains hov; movements in the earth- s crust causes earthquakes. 



Other Resources, ajid Injstructional for^ Teachers 

Ballard, Robert D. ■ 'Windo-v; on Earth •s Interiof. ' National Geojgra^hig. Vol. 1^50, 
No. 2 (August 1976). 

Esqolains movements of the earth's crust from the vantage po.'.nt ot the ocean 
floor. Includes cross sections of model troughs and other excel/lent graphics 
;and' photos. 

Canby, Thomas Y. Can V/e Predict Earthruakes: National GeographicjL Vol. .l^9i 
No. 6 (June 1976). 

Tells ^ hat is presently being done to predict earthc,uakes and includes dia- 
grams and descriptions of instruments used to detect changes and abnoimalities 
in the earth* s. crust. (Refers reader to 'California's San /jidpeas Fault in 
the January 1973 National 'Gepjgra^^ 
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"Chimbote: A Better Place to Live" (Internatiohal Zone).- UN film'. For rental - 
and sale informatien write to AVMedia, J,2.h N. Fairfax Street, Alexandria, 

VA 2231'+. . , ..^ • 4. 

After a devastating earthquake, the Peruvian government seeks the assist- 
ance of III agencies, ranging from pre-investment surveys to comprehensive 
assistance in developing an earthquake-proof master plan. 

"Earthquake." UNESCO Courier (May 197^). 

An issue devoted to earthqualces, including ih articles on prevention, 
quakes in history, measurement, prediction, and warning systems. 

Hewitt, Kenneth. "Earthquake Hazards in the Mountains." Nat.ur&l History . / 

Vol. LXXXV, No. 5 (May 1976). / v, 4.v, 

Outlines the increase of death and destruction from earthquakes where the 
mountainsides have been deforested and overgrazed. 

McDowell, Bart. "Earthquake in Guatemala." National .GeograEac» Vol. 1^+9, 
No. 6 (June 1976). „ . 

A vivid description and illustrative account of the recent Guatemaxan 
earthquake including maps, pictures, and stories. 

Molnar, Peter and Paul Tapponnier. '"Cenozoic Tectonics of Asia: J"**"*^ °( ^ 
Continental Collision." Sci|nc£. Vol. 189, No. If201 (August 8, 1975;. . 
Explains the continuing effects of the coOJ-ision of the Indian iaate wn;n 
the continent ef Asia, . Includes earthquake examples. 

Shapley, teborah. "Earthquake: Los Angeles Prediction Suggests Faults in 
Federal Policy." Science Ma gazine . Vol. 192, No. ^+239 (May 7, 
A frank discussion of earthquake precautions and the need for prequaKe 
assistance and preparation. 

"This Restless Earth: A Study <ti Volcanoes and Continental Drift." Produced 
by Schloat 'Productions of Prentice-Hall Media, Inc. _ 
Iv-color sound filrastrip with program guide. 72 frames, 9 min. , »05 wixn 

disc, 895 with cassettes. . , 4.V, ^-^jmin- 

An^ on-the-spot report of a recent volcanic eruption and an in-depth fxamin . 
ation of continental drift theory. Includes a number »f geological terms 
and processes. 

Wolfert, Ira. "Earthquakes — Nature's Deep Secret." Scie.q£e Reader 6 

(PleaeantviUe, NZ: Readers Digest Services, IncO, 197H. m^^.^^-ri.f, 
A short article exyloiu-in^ the eax-t>v<innke as one of Earth'o safety measures. 
Includes diecunnion of tsimnm-io mid wave off«ckn. 
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Our Restless Earth 

Figures 1-6 show the inside of our 
earth, the way the plates of its' 
crust have rafted and rifted over 
the last 200 million years. 



Fig. 1 

inner and outer core - 
about 2|150 miles thick 



mantle - 

about 1,800 miles' thick — 
crust - 

up to 50 miles thick 





Fig. 2 . 

Pangaea - about 200 million years ago 



Fig. 5 W 1. TTC 

Laurasia and Gondwanaland - about J.^:? 
million years ago , 
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Plates moving apart 



SS/0876/20 





Fig. 5 

Plates colliding 
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fig. 6 . 

Plates moving along 
a fault 



